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Figure 3. - UK/US Coal Control Group headquarters in Essen (Villa 
Huegel, prewar home of the Krupp family). 
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Figure 4. - Mine surface plant near business district 
of city in the Ruhr. 


iaitized by i. Original from 
viaitizes by (OK gle THE OHIO STATE UNIVERSITY 


INTRODUCTION 


Immediately following the capitulation of Germany in World War II, the 
German State was occupied by various allied forces, who supervised all indus- 
trial activities in the area, Coal production is vital to the industrial | 
life of Germany, and most of the coal is mined in the American- and British- | 
occupied zones of western Germany. The British-occupied zones include the. 
Aachen and Ruhr districts, from which approximately 90 percent of the coal 
is obtained, Figure 1 is a map of the Ruhr district. Because of.the magni- 
tude of the task of insuring an adequate supply of coal and the necessity for 
united action, it was deemed best to reorganize the coal-producing facilities 
in the British zone undor the joint supervision of American and British 
authorities. As a result, the uK/US Coal Control Group was established accord- | 
ing to the organization plan indicated in figure 2. Headquarters for the | 
group was cstablished at Essen, in Villa Huegol, the prewar homo of the ee 
family (fig. 3). | , 


One of the many problems recognized immediately by ‘the uK/US Coal Control 
Group was the necessity of preventing disasters and reducing accidents to work- 
men in mincs under m litary -governmont control, Consequently, the United 
States Bureau of Mines was requested to furnish the services of qualified men 
to search for the hazards incident to coal mining and to prepare comprehensive 
reports on the results of their investigations. The authors, who wore | 
selected for this task, spont about a yocar in Germany and visited all except 
a few of the smaller mincs.. Whorcas-thcir principal purpose was to investi- 
gate safety conditions, some of the operating conditions and practices also 
were studied. The results of the studics and investigations are embodied in 
this circular with tho hope that somo usoful information will be disseminated 
to the mining industry of tho Unitod States, eae scalar officials, 
safety directors, EAR ESTE and mine workmon,. 


The coal-mining industry in Germany has a long future Mfe. Coal beds 
in the active ficld of oporations are far from exhaustion, and.it is known 
that they. extend far beyond the Mmits of tho present field in the Ruhr | 
valley. The ‘preparation plants are gencrally efficient and compare. favorably 
with similar Amcorican installations. A largo part of tho coal is made into 
coke, and some of the byproducts are processed by the. coal companics. Many | 


of tho surface plants wore damegod sevorely during World War II; nevertholess, 
mich of the equipment has been ropaircd. and is in oporation. 
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Virtually all coal in Germany is mined by the longwall system, longwalls 
ranging from 180 to 3,600 feet in length. Coal beds range in thickness from 
12 inches to 16-1/2 fcet, the everage, including impuritios, being 52 inches. 
Faults, anticlines, ond synclincs are numerous, and inclinations range from 
horizontal to vertical. Oniy a smll anount of tho totel production of coal 
is mined mochanicelly, and not more than 6 percont is blasted, 


| Timbering practices are good, particulerly along the haulageways. Steel 
_ props are used to support the roof ‘along faces inclined less than .40 degrees, 
and wooden props are used: on the steeper pitches. Backfilling is a common 
practice, because mining is conducted macer areas where surface subsidence 
mst be regulated nee, | 


In eenk mines more than a million oe feet of methane is 14berated 
daily » but the ventilating systems are efficicnt. Nearly every longwall. face 
and haulageway is ventilated by scparate splits of intake air, and gas was 

discovered with a flame safety lamp at only a fow placos during the visits 
of the authore. Temporatures wero very high in many of tho mines visited. 


Much fine coal dust is produced through crushing of coal by prossure of 

overlying strata, the uso of percussion picks, and at the numerous transfer 

points along conveyor lines, but very little effort is made to allay tho dust 
at its sources, Accumilations of coal dust existed along virtually every 
longwall face and in return airways. Generalized rock custing is not dono, 
but many rock-dust barriers are installed along ‘the haulazoways end in air 
courses. Silicosia ‘among coal miners is commn, because little effort 1s made 
to prevent the mon from uEeotr ce esilicoous dust produced during ee 
or dry drilling of rock. 


Main haulage is eenounriewea ales with + alicleabailalicai. stetens: 
battery, Diesel, and trolley-type locomotivcs, and gathoring haulage is done 
by car-spotting hoists and conveyors of various typos. Mine cars are gconorally 
of not moro than l-ton capacity and are hoistcd in cagos and dumped on the 
surfaco. Shafts are small in cross-scctional area, and the average depth 1s 
2,300 feot$; conscquontly, mitiplo-deck cages are in genereal’use. The cage 
guides in many shafts were worn oxcessivoly. The normal hoisting spced for 
coal is about 3,600 feet per minute, and the specd for hoisting men is limited 
by law to 1,560 foot per minute. 


Excopt for electrical soulwacne near the shaft bottoms and trolley loco- 
motives in a few mines, very littlo electrical equipment is used underground. 
Genorally, the wiring was well-installed, but the insulation was poor. All. 
underground clectrical. equipment is approved by the German Mine Inspectorate. 
Guarding of mechanical equipment was inadequate. Little effort was made to 
guard cquipmont used at the working faces, end material for guarding equipment 
on the surface was virtually wnavailablc. Tho supply of tools of all kinds | 
was inadequate. 


The means for combating underground fires is excellent. Compressed-air 


linos extend from the surface to virtually covery place underground, and 
arrangements aro made to convert tho air lincs to wator lincs in an emergency. 
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Necessary precautions were not always taken when the workings wore 
advancing toward abandoned places and the workings of adjacent mines. Eleven 
men were drowned in 1948 when the workings of one mine cut into the abandoned 
workings of another. The check-in and check-out systems do not afford posi- 
tive identification of employees working underground. There were at least 
two routes to the surface from nearly every working place. Smoking in German 
coal mines is prohibited by’ law, and there was no evidence that the law had 
been violated. Hand-held electric lamps are used for portable illumination 
underground, but there was a serious shortage of such lamps at mony mines. 
Nearly all underground workmen wear protective. caps. of thick leather, but 
virtually none wore PECReOt Tye shoes. 


The numbcr -of piparviears was adequate, end they appeared to be well- 
qualified for their work; hcwever, thore was considerable evidence that thoy 
werc not maintaining discipline among the workmen, One of the most frequent 
explanations for this was that the supervisors were efraid they would be 
accused of being former Nazis and would be dismissed by tho company . and 
prosecuted by the occupation authoritics. 


Sefety organizations of cmployecs and officials are not established, and 
joint safcty moctings are not hold. The mining regulations cstablished by the 
Mine Inspectorate serve as safety standards, but many of- the rules were not 
being .carried out, and the accident rete among miners wes high. Nearly all 
miners are trained in first-aid work, but-the supply of first-aid equipment 
was inadequate. Meany coal companies maintain well-cquipped mine rescue 
stations with full-time cttcndents in charge; at .cech mino where such a 
station is minteined, scveral toams of men trained for mine rescue work are 
available. Virtually every coal company minteins a mincr-treining school 
for juveniles. Boys are accepted es students when they become 1} years of 
age, and after 2 years’ training at various surface occupations they are 
permitted to go underground for 2 more years of training. Statistics indicate 
that miners who prepared themselves by completing such training courses were 
more efficient and less likely tq be injured than men not so prepared. 
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| GENERAL 
ee iy 16 coal mines were operated in the AMerican- and British- 
occupied zones of western Germany during 1948, This includes 9 mines in the 
Aachen area, 6 in Bavaria, and 150 in the Ruhr and Niedersachsen districts, — 


but does not includes the mines in the lignite field near Cologno. The 
Bavarian mines wero in the American-occupled zone and produced about 2 percent 
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of the coal: mined in western Germany, Many of the mines, particularly those 
in the Ruhr, are in densely populated arcas, and somo of them aro near the 
centers.of large cities (fig. 4). The city of Essen, with a prewar population 
of about 670,000, is considered the coal capital. It is situated near the 
western boundary. or the Ruhr field, and more than 4 »500,000 people are living 
within 40 miles of this city. | 


The Ruhr coal field is about 7 miles eae and 35 milcs wido and is inter- 
lacod by a system of railroads, stroctcar lincs, highways, rivers, 4nd canals. 
Many coal companios constructed docks on the rivers and canals, and e large 
part of the Ruhr coal was trensportcd in barges to Belgium, France, Holland, 
and the North Sce, Scvoral mincs in the Ruhr have becn in opcration for more 
than 100 ycars, and the future life of many of thom is cstimatod at 150 yoars, 
Many of thc Ruhr coal beds fire spontancously, and mine fires are not un- 
common,: A mine cxplosion in 1947 resulted in a large loss of Mfo; however, 
such disasters havo been rere in tho history of the district, end comparatively 
fow livos havo bocn lost in mine pape 


Tho surface in tho Ruhr coal ficla is pee flat, and all the activo 
mines are oponcd by shafts, A fow mincs at tho south and of the fiold were 
opened years ago by slopes, but such minos wero smell and havo been abendoncd. 
Somo of the shafts aro more than 4,000 fect dcop; howovcer, the avorage depth 
is 2,500 feot. and is incrcasing at the rate of about 20 fect a year as the 
coal in the uppor beds is mincd out. Gencrally, only two single-compeartmont 
shafts were sunk to open each mine. This was due to the depth of the coal 
below the surface and the frequont necessity of penetrating e thick deposit 
of quicksand. At several places the quicksand is 500 fect thick, and shefts 
through it wero made by first froezing-tho send and then excavating through 
the frozon material. The averago prewer cost of shaft sinking was’ about 
$1,000 a foot, according to Dr. BreeescnG dcan cf mining at the University. 
of Aachen. 


Thore are about 75 coal beds in the Ruhr rela, 50 of which are workable 
and have a totel thicknoss of about 225 foct. The thickness of the beds 
rangos from 8 inchos to 16-1/2 foet; the averago thickness is 52 inches, 
including 4 inches of impurities. The lowor limit of workable thickness at 
the time of preparation of this circuler was about 12 inckes. Ovcrburdon . 
above the top coal bed rangos from nothing in tho southern ond of tho ficld 
to 1,800 feot in the northern end; howcvor, it is known that the coal ensures 
extend fer panes the boundaries of the currently active field. 


COAL, MEASUTIES 


"Although the surface of the Ruhr coal field is relatively flat, the coal 
measures aro badly faulted and folded, with tho result that numerous anticlines 
and synclinos are encountered in oevory mino, and the coal beds are reasonably 
flat only at the bottom and top of the folds, The striko is parallel with | 
the long axis of the coal field, and its diroction is northcast-southwest; ~ 
the genoral dip is to tho northwost.: Besides folding » extensivo cross fault-. 
ing prevails and, in addition, a certain amount of strike faulting of an | 
overthrust nature occurs, which rosults locally in combining or obliterating 
some of the ‘coal beds. Figures 5 and 6 are profile drawings of coal beds 
in typical mines. 
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Inclinations of coal beds are classified in Germany as follows: 


Degrees 
Flat.ccccoee 0 to 2 


Semisteep... 26 to 35 
Steedecceccee More than py) 


It is estimated that 65 percent of the coal produced in the Ruhr comes 
from the so-called flat beds, 9 percent from semisteep beds, and 26 percent 
from steep beds, About one-third of the coal reserves are in beds inclined at 
more than 35 degrees from horizontal. 


Classification of Coal Beds 


Virtually all classes of coal are found in the Ruhr, although the method 
of classifying them differs from that employed in the United States, There 
are six principal classifications, and several coal beds in each group. The 
names of these groups and approximate analyses of the raw coal follows 


Gas-flame COBL., ccoscccceccce 
Gas COOLS 64:0.544608666 465% 0 oO 50-355 
Fett COBlLecccsccenccvccscccos 

Meager coal (steam COAL). ce | 
Anthracite COG]. 6:5 ses wns ore 


47-54 
52-61 
57-72 
68-78 
-8) 


_ The analyses of a channel sample from a bed in the fett-coal group and a 
composite of samples from four coal beds in this group are as follows: 


BAN. 6s eeeee 66 oes sees 


Volatile matter.cecese 25.0 26.0 
Carbon, cecrvevcccceces 60,0 | 64.0 
Moisture. seacsccccsecces 


Most of the coal beds are free of proounced dirt bands, but some of them 
contain bands of impurities that comprise 30 porcent of the coal-bcd thickness. 
The inheront ash content of the coal beds minod at the presont timo is less — 
than 10 perconts; howover, considcrable foreign matter was loaded with the coal 
because of the numerous faults, folds, wants, ovcrlaps, otc., and tho necossity 
for back-filling and stowing. The ash content of the raw coal dolivered to 
the surface ranges from 10 to 30 percont and avorages 20 percent. Only a small 
amount of hand-picking or cleaning was done at tho working faces. Impuritics 
wore romoved on the surface, whero 80 percent of the output was washed 
mechanically and 20 percent was hand-pickcd. Genorally, large sizes of coal 
wero not produced, and at least 60 porcent of the mino-run passed through 1/2- 
inch screens, About 60 porcont of the total production is from the fett-coal 
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group and is used in making coko. Vory fow minos wore oporated in only ono 
cost bed, and as many ae 1) bods aro worked anced in some mincs. 


STRIP MINING ; 


Sevoral largo strip Serre wore soeeetca: in the lignite’ figla a few ite. 
from Cologne. Known locally as “brown coal," the deposits range up to 160. 
foot in thicknoes and are under a comparatively . shallow, sandy-loam covor. 

At one mino the bod wes 150 foot thick and tho overburden was about 50 fect 
thick; at anothor, the lignite was about 60.feot thick and the overburden - 

LO fect., Tho lignite is of comparatively rocont goological origin and is a 
soft, coarse mass containing many well-prosorved. branches, trunks,’ and stumps 
“of treos. It is freo of impuritics and so soft that it can bo mined with 
drodgoér-type -machinos (fig. 8) without preperatory blasting. Tho lignite com- 
tainell about 60 percont moisture, 22 -porcent volatilo mitter, and the calorific 
value was roported to be about 4,000 B.t.u. Tho moisture contont of raw 
lignite was reduced to about 18 porcont for pressing. into briquots, which havo 
a calorific value of about 8,000 B.t.u. No bindor was uscd dn meas of Cur sne 
nee peaguets ore & 

‘Conapally. ov throughout tho fiold ovorburden wag. ‘stripped with: dv cdson- 
.typo machines and thon convoyéd by bolts across tho opon -pit and deposited in 
the minofl-out area (figs. 7, 8, 9, and 10). Whoro the top adil was. fertile, 
it was stored temporarily and then replaced on top of. the levoled waste in 
the back-filled arca; dasa ie backfill was aren lovelod, and trooa 
wore Planted therodn. , | 

One mihe produced about 14,000 tons of lignito a re with about 200 mon, 
and another’ produced about 30, 000 tons of lignite daily with 350 mon. At 
both minos ‘the lignite was loadod mechanically an two shifts with dredger- 
type mechinos, but tho crews who stripped the -overburdon worked only one shift 
a day. ‘The 160-foot bed was mined in two benches, whorees lignite was loaded 
from one levcl for tho 60-foot bed. The raw lignito ‘at dothe mines-was trans- 
ported to the preparation plant in stcol cars of TO-ton capacity haulod by 
eloctric or Diescol locomotives, whereas at other mines it was transported in 
ordinary 1-ton mino cars attached. to an ondlese chain (fig. 12).. 


“Most. of - tho pits wore roasonably ary, and tho slopes of the lignite Pace 
and overburdon highwall woro such as to prevont. dangorous slides. Tho lignite 
fircb easily, and it was learnod that at: loast a fow fircs aro cortain at. 
overy mine during the poriod betwoon the wet and dry seasons, . Consequently, 
cach mine had an elaborate systom = wator linos and facilities for firs 


fighting. | 
|. DEEP MINING 
Employment _and Production 
Approximatoly 324,000 men wore working in and about the deep coal mines 
in the Ruhr district, of which 251,400 mon were omployod underground; 124,00 
of the underground omployccs woro face workers. In addition to these, another 
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Figure 7. - Lignite bed showing thin layer of overburden. 


Figure 8. - Overburden stripping machine. 
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Figure 9. - Stripping machine loading onto a cross-pit conveyor. 
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Figure 10. - Backfilling mined-out area of strip pit. 
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Figure Il. - Dredger-type loading machine, showing typical lignite face. 


Figure 12. - Chain-haulage system at a lignite mine. 
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49,500 were doing closely related work, such as miking coke, briquots, etc. 
Most of the mines produced coal on two shifts, and tho avorage daily produc- 
tion from tho field in Jamary 1949 was about 330,000 tons, The averago pre- 
war production was more than 400,000 tons, whereas the poak production obtained 
during the war wes 467,953 tons in Fobruary 1943, Individual minos produced . 
500 to 6,000 tons a day, with an avorege of about 2,400 tons. 


.Adscntecism and Labor Turnover 


Absontocisn was a major problem during the poriod from the ond. of World 
War II until the stabilization of currency in June 1948, Although several 
factors contributed to the high rate of absenteeism, probably the most impor-. 
tant ones were the scarcity of food, the low purchase power of the Reichsmark, 
and the "black markets." 


Despite the fact that anyone connected with. the coal-mining industry was 
allowed extra ration points, the points were of little value because the 
legitimate markets were virtually devoid of merchandise. <A miner could earn 
about 275 Reichsmarke ($91.67) for a full month's work. A pound of butter 
cost 100 marks ($33.33), coffee 350 "marks ($116.67) a pound, cigarettes 
100 ‘marks ($33.33) a package, and other items at comparably inflated prices 
on the black market. The authors were told many times that, because of the . 
scarcity of food from legitimate sources, few Gormans could exist without | 
some recourse to black markets. Thus, virtually overy citizen was engaged 
to some extent in the black-market systcm of bartcring and those who had 
nothing to barter had difficulty in existing. 


In their efforts to curb absenteeism and increase the production of 

coal, the authorities established a bonus system whoreby if a mine reached 

@& prescribed production target each employce was givon a package of hard-to- 
get items. Such items usually included a pound of coffec, two packagos of | 
cigarettcs, two bottles of “schnapps,” and a small quantity of olcomargarine. 
Thus, at black-market prices, tho bonus package was worth far moro to the | 
mincr than the money he carned by his work. It is doubtful whother this . 
systcm reducod absontcoism, bocauso many of the miners sold or bartered the 
bonus items and then lost time from thoir work in order to scour the country- 
side for food. Doctors' slips excusing the workers because of illness could 
be obtained without difficulty. 


_fnothor factor that contributed to tho high rate of abscntooism during 
the spring and summor was the fact that nearly every person who could find 
sceds and a gardon spot devoted a substantial part of his time to gardening. 
He could produce more of value to him by gardening than he could by working 
in a coal mine. 


The stabilization of currency did moro, perhaps, to reduco absentceism 
than any other action taken by tho authoritios. The scason of 1948 was a 
good ono for agricultural products, and almost immediately after stabilization 
of tho currency the legitimato markots bogan to fill with most of the neces- 
sitics; a fow itoms, such as potatoos and fresh vegetablos, wore removed from 
the list of rationed articles, and absonteeism dropped from an average of 22 
to about 10 percent, which was approximately the prowar rate. 
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It was reported that the vrewar turnover among miners was less than 1- 
percent a month; however, the vostwar turnover at some mines was said to be 
20 percent a month, Among the reasons given for this increase were the large 
number of displeced persons, the large number of inexperienced persons working 
es miners, and the housing shortage. Many of the displaced persons came 
originally from Silesia (now in the Russian zone), and many were from Poland 
and Czechoslovakia. . These mon had no Pantily ties and roamed about from mine 
to mine merely for the change in scenery, so it was said. Meny inexperienced 
persons entered tho mines in. order to enjoy the ‘special privileges that were 
accorded to coal minors and, particularly, to be eligible for cxtra ration. . 
coupons, Ccmpany officials said these mon; upon finding. the work not to 7 
their liking, chenged jobs frequently in tho hope of finding more pettevie 
work without losing their special privileges. ay 


A lerge number of minevs in prewar Germaiiy: ownod . thoir own homes, pieces 
othors lived in company-ownod dwellings so long that they posscesed a Pceling 
closely akin to ownorship.: It was estimated that more than half of these 
residences were destroyed or damaged severely by acrial attacks during the 
war; consequently, only a few of the ritnors were living in suitable quarters, 
and the othors moved frequently in order to improve their. housing facilities. 
It was-not unusual for several familics to share one residence, and,.in par- 
ticularly devastated orcas, tho authorities required oach two rooms tq be shared . 
by at least three persons; thus, in many inetancos — @8 many 4s eo families 
shared one kitchcn. 


| SURPACE eronines 
Proparaticn Plants. 


The entire surfaco plant at virtually overy mine is encloped by at least 
an 8-foot fonce of brick or concrote, and watchmen at cach gate challenged 
every unknown person who attcnmmted to enter. Virtually all coal from the Ruhr 
mines required oxtensive preparation in ordor to: obtain acceptable gt a 
The largor sizes, which composod about 20 percent of the output, oo 
picked, and the remaining 80 percent was cleaned by other methods, 

Therefore, large surface plants are common at the mines (fig. 15). Usually 
they erc crected noar the shaft and are constructed of stecl and brick or 
concrete. Mine surface plents were important targets during the war, and 
many of them were damagod severely by the. acrial attacks of Allied air forces. 
Some of these plants wore so —o demolished that they one will 
not be rebuilt. 


Virtually every > arden wise aes equipped:.with eee for crush- 
ing the largor sizes of coal. Various types of crushers were used, dbut tho 
most common wero the roll. and jew types. The coal was sized by rotating, 
inclined or horizontal shaking, and vibrating screens. Each plant was 
equipped with conveyors for mixing and blending tho various sizes and types 
of coal. Some plants could Perens am load as many as 51x cee crent sizes 
of coal simmltancously. 


Graham, H. Ge, and Schmidt, L. De, Mothods a ae Ultra-cloan Coal 
for Electrode ‘Carbon in a Bureau of Minos Inf. Circ. 7481, 1948, 
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Figure 13. =- Typical surface plant in the Ruhr. 
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Figure I4. = Typical dumping system, showing several. dumps. 
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Figure I6. - Battery of byproduct coke ovens at a mine in the Ruhr. 


Original from 


eee Goc gle THE OHIO STATE UNIVERSITY 


Figure I7. 


- Engine room at a mine-power plant in the Ruhr. 
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Figure 18. - Compressed-air line. 


Original from 


THE OHIO STATE UNIVERSITY 


r 
. 
. 
* 
. 
ad 
- 
= 


Most of the Ruhr coal requires careful preparation. A typical plant cm-~ 
tained twin washerles, each with a capacity of 400 tons per hour. The raw 
coal was sized on 7 revolving screens and 1 shaking screen. The larger sizes 
were passed over 5 picking belts for hend-cleaning, and the smaller sizes were 
canveyed to the washerics. Each washery contained two jigs for the plus 0.46 
inch size and two jigs for the minus 0.4-inoh size and one rewashing jig. . 
First, the minus 0.4-inch size was dewatered by four vibrating screens, aftor 
which the coal was conveyed to the dewatering POvere » which had a total capacity 
ef 4,500 tons. 


Most of the clectric motors, switches, and starting boxos in preparation 
plents wero dust-tight; the clectric wiring wes installed safcly; coal dust 
and refuse were not pormitted to accumlate; and in winter heat was furnishod 
by stcem or hot water. Thus, the danger of fires or coal-dust oxplesions | 
was minimizcd. Bccauso of the small capacity of an average mine car, several 
rotery-type dumps usually are installed near the cage landings in cach prepara- 
tion plant (fig. 14). Those dumps wero onclosed at the top end sides; can- 
saquently, vory little dust was thrown into the etmosphere and nono of it entered 
the minos. Virtually all the preparation-plent clectrical equipment was 
operated from conte control rooms, 


Coal- -Storago Bins 


Coal-storage bins were used et noarly every mine (fig. 15). Their 
capacities ranged from a few to soveral hundred tons, end thoy wore constructed 
or steel or concrote.. Coal was not stored in these bins for long periods, and 
there was no apparent dengecr of cpontancous combustion, 


Coking Plents 


Many of the. coal companics in the Ruhr district operated byproduct coke 
ovens (fig. 16) at the mino whercas others overate central cokeries served by 
several mines. Althcugh virtually ell these cokeries were damaged seriously 
during the war, many have been repaired and are producing as mech as 2,000 
tons of coke daily. One central cokery cmsisted of 3 batteries of byproduct 
ovens with 45 ovens in each battery. The daily production from this plant 
was 700 tons of coke, 25 tons of ammonium sulfate, 50 tons of coal tar,- 4,692. 
gallons of crude benzol, and 12,000,C00 cubic feet of coke-oven gas. About 
half of the gas was used to heat the ovens, Another cokery produced a daily 
average of 5 tons of ammonium sulfate, 4. tons of crude benzol, 10 tons, of 
coal tar, and about 1-1/2 tons of sulfur. 


Electric Power and Compressed-Air Plants 


Most of the coal companies in the Ruhr have facilities for generating 
electric power.(fig. 17). Most of this power is used locally, but some of 
it is sold to other industries and to other coal companies. The facilities 
at the mines were generally adequate to meet requirements; consequently, 
vory little electric power was purchased from commencrey: power companies by 
the mining industry. 
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he ae asn plants are ‘eeaencied of ‘Bier ‘and brick or concrete and are 
usually: erected’ in the mine yards. The design of | the power plants as well as 
of all other surface structures was influenced, ‘by architects who worked with 
engineers charged with responsibility for the. ercction of surface plants. As 
a result of this influence, all surface structures of a given plant are 
symmotrical, Many of the power plants are modorn and efficient in cvery 
‘respect, but some are not. | 


Recent potler Spe terietions were of the vertical-tube typo designed to 
produce superheated steam at pressuros up to 250 powds por square inch. Some 
or the boilers were fired by hand, but most of thom wero fired by automatic 
' gtokers using crushed coal or by burnors using pulverized low-grade coal. 
Invariably the smoke stacks wero so. erected as’ to prevent fly ash from becom- 
ing a nuisance ae the oe: 


A largo eoluies of compressed air is usod in tho operation of every coal 
mine in tho Ruhr, end in somo mincos all of the mechanical equipment is 
operatcd by compressed air. The comprossors usually are operated in conjunc- 
tion with the steam power plants but are installed in soparato rooms of the 
samo pbuilding. Noarly evary mine was equipped with both high- and low-prossure 
compressors. The high-pressure compressors developed pressures up to 2,400 
‘pounds por square inch and supplied the underground locomotives; the lowe 
pressure comprossors delivered air at about 90 pounds per square inch for the 
oporation of othor mochanical cquipment. Compressor capacities differed 
according to the requircments of individual mines. Some mines had compressor 
plants capable of delivering 90,000 cubic fect of air per minuto at a 
pressure of 90 pounds per square inch and 2,000 cubic foet per minute at 
' 2,400 pounds per square inch. 


All stcam a compressor equipmont was protected by adequate safety 
devices with cscape-valve discharges abovo the roof of the building, and 
every room containing such equipmont was provided with at: least two exits. 
Written records indicated that all boilors and compressors wero. inspected 
regularly by eptnont Zoe persons. 


Compressed air was transmitted underground through pipe lines installed 
in shafts and along main roadways. .Thesc pipo lines were as mch as 24 inches 
in diametor for the low-pressure supply and 8 inches in diamoter for tho high- 
pressure supply. Roceivors equipped with drains were installed at shaft 
landings and et strategic places along the min roadways. Section and distri- 
bution compresscd-air transmission lines ranged from 1 to 8 inches in diameter, 
depending on air requirements. Tho larger-diameter pipes were fitted with 
flange couplings, whereas the smaller ones were fitted with ball-and-sockot 
or "kwik"-type couplings using rubber gaskots. Threaded couplings were ~ 
seldom used and then only at the locomotive-charging stations. . The undor- 
ground compresscd-air lines were suspended from the roof: or. ribs (fig. 18). 


Wash Houses 


A wash house for employees is provided at each mino in the Ruhr district. 
Generally it is a part of tho main administration building and connected with 
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Figure 19. - German miners carrying hand lamps. 
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Figure 20. - Group of mine officials wearing electric lamps. 
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the shaft landings by an enclosure, so that men can travel betwoon the wash 
house and the shaft without exposure to the elements. The mining law requires 
special rooms and shower baths for youths under 18 years of age; also, the 
hot-water boilers for the shower baths mst be placed in separate rooms, and 
the water provided for bathing mst be fit for human consumption. The wash 
houses are constructed of brick, concrete, or tile and were generally of ample 
capacity; some accommodated as many as 5,000 underground workers. A few, 
howcver, were destroyed by bombs during tho war, and the temporary structures 
generally were inadequate in capacity. The wash houses were kept clean, well 
ventilated, and Well heated, and many of thom woro equipped with facilitics 
for laundering the employeos' work clothcs. The floors were treated rcgularly 
with a solution to reduce the epread of foot infcction, 


An innovation at some mines is tlie “black and white rooms.” Employces 
preparing to enter the mine disrobe and placo their street clothing in lockers 
in the so-called "white room, " after which they enter the “black room" and 
don their mine clothing. The procedure was reversed upon leaving the mino, 
except that the mon pass tarough the showcr room after leaving the “black 
room. " 


Lamp Houses 


Lamp houses generally are part of the main administration buildings and 
situated between the wash houso and shaft landing. Tho lamp houses aro con- 
structed of brick, concrete, masonry, or tile. They wore attended constantly, 
and the attendants maintained all lamps, including the flame safety lamps. 
Generally, two passagcways outside the lamp house are provided in order to 
accommodate the large number of employces. One passageway serves for the . 
issuance of charged lamps to the men going on shift and the other is used 
when lamps are returned to the lamp house. 


Portable olcctric lamps used by the workmen weigh about 15 pounds each 
and are carricd by hand to the working places whore they usually arc hung on 
timbers supporting the root, Lamp battcries were of the acid type and whon 
in good condition and fully charged, satisfactory for about le hours of con- 
tinuous uso (fig. 19). Portable cloctric lamps used: by the officials woigh 
about 2 pounds each and are carried on the chest, supported by a loather 
strap around the neck (fig. 20). Some officials carry combination portable 
olectric and flame safety lamps. The flame safety lamp is built on the back 
of the electric lamp and is rectangular in shape. The bonnet over the gauzes 
consists of two pieces of solid metal hinged on the sides and, when closed, 
shuts off the air circulation sufficiently to extinguish the fleme. Instead 
of the conventional flint igniter, the flame safety lamp part is equipped 
with a-small electric filament mounted directly above the wick. A small push- 
button switch controls the flow of current from the battery to the filament 
when lighting the lamp. The flame safety lamps in general use were similar 
in design and construction to those used in the United States, except that 
most of the lamps were not equipped with bonnets to protect the gauzes., Only 
those lamps used in high-velocity air currents were equipped with bonnets. 
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All lamps used underground for portable illumination or for gas-testing 
purposes were approved by the Mine Inspectorate, 


Although the Germen mining industry has not developed portable methane 
indicators to the extent that has been done in the United States, they have 
developed a "salt pear" for use with flame safety, lamps by means of which as 
little as 0.1 percent methane is discernible on a "capping" flame, A salt 
pearl is about the size of the head of an ordinary household match and is 
mado from Cerebos ealt, a free-running salt obtained from England. The pearls 
are mounted on a stom or pin of magnesium oxide for insertion in the top of 
tho saéfety-lamp wick, Selt pearls can ve uscd only in lamps fitted with 
round wicks. i 


Shops and Other Bufldings 


Mine shops in the Ruhr district aro larger and employ many more workmen 
than do similar shops at coal mines in the United States, They wore usually 
well lighted, well hoatod, and woll equipped. Virtually all old equipment 
is repaircd in the shops, and mech now oquipment is built. As a rule, tho 
equipment was Well guarded, except where the neccssary devicos were unavail- 
able; however, owing to the shortage of new cquipment and the worn condition 
of the old, the floor in many of the shops was cluttorod with dofectivo 
machinery. 


Kitchons and dining rooms were maintained at all mines aftor tho war. 
Bocause of the food shortage and tho nocessity for reducing undornouri shment 
among miners, oach employee was allowcd about a quart of stew and two sand- 
wiches each day that he worked at the mine, Generally, the kitchons and 
dining rooms were attcndcd by girls or womon and were kept clean and sanitary. 
Many of the miners and officials shared the food issucd to them et the mino 
with thoir femilics, instead of eating all of it themsclves; thus, the food 
obtained at the mines did littlo to reduce mlnutrition among tho workmen, 
During tho lattor part of 1948, more food became available to miners, and 
most of thom prefcrred to purchaso food and have it prepared in thoir homes 
rather than pay for it at the minos. 


On the whole, when one considers the damage done to surface plants by 
bombing during tho war, the housckeoping practicos wero admirable. Attempts 
wore made to store materials in an orderly marmmer, and tho paths, roads, and 
walkways were penn free of stumbling hazards. 


‘HOISTING, CAGES, AND SHAFTS 


Virtually all hoisting engines in wostorn Germany are operated by stean, 
although a few are operated electrically, and nearly all main hoisting shafts 
are equipped with four cages operated by two 1,500-horsepower hoisting engines. 
Where two hoists are used, the engines are in separate rooms, so that the 
signals and noise of one hoist does not interfere with the operator of the 
other. Engine houses are generally constructed of either brick or concrete, 
with tile or cement floors, and are fireproof throughout. The hoisting equip- 
ment includes automatic stop controls and devices to prevent overspeeding 
or overwinding; such devices were tested several times each shift. Both hand 
end automatic brakes aro standard equipment far each hoist, and each brake 
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sting engine of the type used at many Ruhr mines. 
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Figure 22. - Engine-room sheave for "Koepe 
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Figure 24. - Load equalizer for four-rope hoisting. 
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was capable of stopping and holding a fully loaded cage at any point in the 
Shaft. Dial-type indicators show the positions of the cages at all times and 
are placed so they are in plain view of the hoisting engineer (fig. 21). 
Because of the depth of the shafts and the loads hoisted, the headframos are 
massive (fig. 23), and the average diameter of main hoisting ropes was 2~-3/h 
inches, 


Except in a few “blind” shafts, the "Koope” system of rope winding is 
used throughout western Germany. This system consists of a single ropo that 
makes about two-thirds of a lap around the large sheave connected to the 
hoisting engine and thon is thrcaded over tho’ headframe sheaves, and the ends 
of the rope ere connected to tho cages. Tho engine-room sheaves are 18 to 24 
fect in diamcter, and the grooves are about 6 inches decp. Aluminum inserts 
or wearing plates in tho grooves prevent the ropes from slipping. A typical 
engine-room sheave for the Kocpe system of winding is shown in figure 22. 


The hoisting ropo is attached to the cage by means of thimbles and 
clamps, and bridle chains usually provide a sccondary connectian between cage 
and rope. To counterbalance the weight of the hoisting ropes and cages, a 
single, flat-braided, steel-wire tail rope is suspended in the shaft around 
a tail sheave and connected at each end to the bottom of each pair of cages. 
An exact record of the length of service of each hoisting ropo is kept, because 
mining rcgulations prohibit the use of a hoisting rope for more than 2 years 
without special permission. In instanccs where anew rope is not available and 
the time limt of service is reached, an official of ‘the Mine Inspectorete, 
after subjecting an old rope to rigid tests, may grant an extension of time 
not excecding 6 months. Additional time extensions also may be granted 
following similar tcsts. 


A recent innovation in hoisting-rope installation was observed at one 
mine where the hoisting equipment was installed in the headframe directly over 
the shaft and employed four hoisting ropes connected to each of the two cages. 
The shaft was 2,500 fcct deep, but is expected to reach an ultimate depth of 
about 4,500 fect after tho upper coal beds aro exhausted, The nct load of 
each cage was about le tons, which would requiro a 2-3/h-inch Single hoist 
rope; whoreas a 3-1/2-inch single rope ultimatcly would be needed to hoist 
the same load from a depth of 4,500 foet. Consequently, four smll ropes 
instead of a single large one were used. Each of theso ropes was only 1.45 
inches in diameter, which will be increasod to only 1.85 inches when the 4,500- 
foot depth is reached, <A mechanism to equalizo the load between the four 
ropes an installed at the point where the ropes were fastened to the cages 
(fig. ek r 


All cages opereting in main hoisting shafts are of the militiple-deck 
type. The number of decks ranges from two to six, cach deck having a capacity 
of from one to four mine cars. They are built with enclosed sides and 
adequate stecl bonnets and are equipped with safety catchos, handholds, and 
safety gates. The cages, ropes, fastenings, and other sefety devices wore 
examined daily for defects, | ? | 
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Many of the cage guides were worn excessively, but suitable replacement 
material was difficult to obtain, The norml conl-hoisting speed was about 
3,400 feet a minute, but this was reducod at many mines where the cage guides 
were worn excessivoly. As many as 70 mcn were permitted to ride at one time 
on somo cagec, but the average numbor was 64; that is, 16 men on each deck of 
a khedeck cago. An ettendant was in charge nt cach cage landing, and the men 
conducted themselves in an orderly mannor during loading and unloading. 
Generally, the shaft landings wore arranged so that men could load or unload 
from two or moro decks at a time. Whon men are transported, the speed of the 
cagos is limtted to 1,560 fcet a minute, and tools ané other equipment ere not 
permitted on the csges with thon, | 


Only ebout 12 skips were installod at Ruhr mines, because the operators 
complained, that the degradation of coal wes excessive when handled by skips. 
Those in use were about 10-ton capacity and were similar to skip-hoisting 
installations in the United States, except that the Kocpe system of hoisting 
ves used. 


MESCELLANEOUS SURFACE CONDITIONS 


Rofuse Dispos2l 


Only a few coal companies dispose of mine refuse on the surface, and then 
only when the operations ere in ‘outlying areas whore surface subsidence is . 
not considered important. Refuse for disposal on the surface was transported 
by lorries or convoyors.. The refuse pilvs wero enclosed by fences and so 
located as to avoid hazards from slides, fumes, and smoko, Only a fow piles 
were burning, and the fires wero not hazardous. 


Surface Fire Hozards 


Combustible structures are not erected within the plant yearde, and the 
only combustible miterials of any importance in the mino yerds were the 
supplies of mine timber, which wore stored at safe distanccs from mine open- 
ings, Ample fire-fighting facilities wore avallable at cach mine, consisting . 
of fire extinguishers, a supply of water, fire hose, and fire hydrants. In 
most instances, the fire-fighting oquipment of municipal firo departments also 
was available. 


“UNDERGROUND MONI METHODS AND PRACTICES . 


virtually all coal mines in the Ruhr district employ the advancing 
system of longwall mining. Gencrally three levols are minod concurrently in 
definite sequence so that as the uppermost level nears completion the noxt 
lower levol is fully developed and:in full production and the second lower 
level is just. boing developed. About 98 percent of the coal is recovered. 
As stated previously in this report, only two shafts are customarily sunk 
when a mine is startod; one is used as an intake airway and min hoisting sheft 
and the other as a return airway. Mony mincs, however, ere connected under- 
ground with other minos, and certain shafts are used to the best edvantage 
for oll concerned. At somo mines, hoisting operations are performed in both 
intake and roturn air shofts. 
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poue ays and Airways 


? Mein petieeeeee and. _atrvays. generally are driven through rock and at 
right ansles to the strike of the’coal beds at different level s in the strata, 
and the distance between them generally is governed. by the faults and the — 
desired length of lengwalls. The uppermost level serves’ as the: main return 
airway, whereas each eutceeding level serves as the hanlageway and intake =~ 
airway for the coal beds directly above it. Supplies and: packing material - 
generally are transported through the level above the faces be served. ~ 
Hevlage connections between levels are made by "blind shafts"; that is,° 
shefts conn cting. levels but not connected directly with the. curfacc. 


Generally, » the haulegevaya are ‘developed from the shaft in the direction 
of the boundaries of the arva to be mincd; however, the cc currence of*anti- | 
clines, synclines, » faults, and the workings of other mines sometimos nocessitate 
deviations from the genoral practice. Side entrica off the min haulageéeways _ 
(commonly called "gaté roads") gonerally are driven‘on the strike in the’ coal’ 
beas, and tho longwall faces extend from one side entry to the corresponding ° 
side entry in the adjacent level, The face of the lower gate road is seldom 
more than 30 feot in advance of the longwall faco, but some of the upper gate 
roads were fully devcloped during previous mining. Tho width and height of 
entrics usuelly are govorned by ventilation rcquiremcnts rather than by the 
space neoded for haulage purposes. Tho available crcess-sectional area of. 
mein ontrics insido the timbcring is about 200 square foet, and the cross. 
sectional arca of eide entries is about. 60 square: foet. 


Longwald Faces ~ 


- The length of a longwall faco is governed principally by the faults, - 
inclination cf the coal bed, and daily production desired from that face,. 
Generally, the faces in stocply pitching beds are considerably shorter than. _ 
those in flat beds... The tendency is to have as long a face as possible; how- 
ever, both long and short. faces havo. certain disadvantages. _Short faces. 
require the development -and maintenance ‘of. more roadways for a given output . 
then long faces;.-moreover driving and maintaining roadways are among the most 
expensive items coincident with mining in the Ruhr. Development of -Longer 
faces in the stceply ‘pitching beds -has. the disadvantage of roquiring. trans- - 
portation of packing material for greater distances, as caving is impracticable 
in such beds. An important disadvantage of a long face is manifest with a 
breakdown of failure of face. oquipmont because the effect on: production is 
greator than with shorter faces. _Althongh the longwall faces. arc advancod in. 
the diroction of. the strike of the coal beds, those in-steep or semi-steop 
beds are inclindd at suitable aes to ne ate oe ‘rete of flow of. the coal. 


Faces in steoply pitching bods range cn 150 eG 700 eet in longth and 
generally are advanced as diagonals between the strike and the pitch, so that 
tho inclination of the face with the horizontal coincides with the angle of repose 
for the packing material. The avcrage length of all longwall faces is 650 
foet; however, 1,300-foot faces wore not uncommon; a fow wero nearly 2,000. 
fect long, arid. one face wag 3,600. foet long..’ The lower. end; of a steeply pitch- 
ing - pane meee is ‘generally . eovaces anon of . ne MEPE end, and ‘the. entire 
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face is advanced in a series of short steps. The width and depth of the steps 
are determined by several factors, such as the thickness of the coal bed, the 
nature of the roof and floor, the rate of advance of the face, the proxinity 
and rate of advance of edjacent faces, and the amount of packing material 
available, The number of steps worked on a face ranges fram 1 to 30. © 
sane longwalls, the short steps of face are advanced in the direction of the 
inclinatiao of the longwell face. Where short steps are advanced in the | 
direction of the strike, one (in a few instances, two) workman is assigned to 
& given step of a face, which he continues to work throughout the life of 

the longwall, On short steps of face worked in the direction of the inclina- 
tion of the face, each miner in turn starts a step of a face at the top end 
and advances it until it is canpleted at the bottan end; he then returns to 
the top end and starts a new step. Each miner is assigned a.given rate of 
advance for his step of face per shift, which is governed by the thickness of 
the coal bed, the nature of the coal, roof, and floor, and the pitch of the 
bed. The average rate of advance of a longwall face was about 4 feet per 
shift. Sketohes of typical faces in steep beds are shown in figures 25, 26, 
end Cf. . 


Barrier Pillars 


Barrier pillars are not left along the haulageways, regardless of the 
inclination of the coal bed or the length of the longwall., Whore barrier 
pillars are left for the protection of shafts and surface installations, 
their dimensions are prescribed by the Mine Inspectorate. Unless unusual 
conditions exist, standard-size barriors are prescribed; they consist of an 
area circumscribed by an angle of 30 dcgrocs with the vertical of the collar 
of the shaft or other surfaco installation to be protected. However, some 
mines are operated bencath such densely populated and industrialized areas 
that the coal reserves outside the prescribed barricrs comprise lcss than 20 
percent of the total within tho boundarics of the mine property. To justify 
the sinking of shafts and equipping mines in these aroas, a system of mining 
known as tho "harmonic" mothod was adoptcd in which barricr pillars are not 
roquired and all the coal is recovered, In the harmonic method complete 
mining of coal procedes tho sinking of a shaft to lowor levels so that the 
entire arca within the shaft zone has subsidod from mining according to a 
predetermined sequence; therefore progressive shaft sinking is accomplished 
in caved ground. This mothod was a comparatively recent innovation and was 
being watched closely by mining men throughout the Ruhr. | 


On longwalls where full-caving is not employed, tho roof in the mined 
areas is supported by various mothods of backfilling; generally, however, the 
backfill in important areas consists of pack walls built of stone sot solidly 
in place by hand. The pack walls along the gate roads (levels) are genorally 
about 30 foet wide and are built as the entries aro advanced, 


Hand Mining 


Approximately 13 percent of the output of the Ruhr was undercut with 
mining machinos, 6 percont was shot “off the solid," 3 percent was mined by 
coal plows, 1 percent was mined with cutter loaders, and the remaining 77 per- 
cent was mined with percussion picks. The percussion picks resemble and are 
operated similarly to “jack hammers" and pavemont breakers used in the United 
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Details of Rottgersbank 2 coal bed 
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Thickness, 47 inches 


Vertical height, 105 feet 


Length on pitch, 121 feet 
Pitch of bed, 65° 
Angle of inclination, 45-50" 


Length of face, 148 feet 
Daily output, 30 tons 
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Daily advance, 1.5 feet 
Tons per face loader, 10 


Tons per face man, 5 
Tons per crew member, 3.75 


Figure 25. - System of mining, steep pitches. 
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Figure 28. - Coal plow (Kohlenhobel) produces reasonably coarse coal. 
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States. They weigh about 20 pounds coach, the bit is.about 20 inches long, 
formed to a pick point, end orcinerily the pick 1s operated at an air pressure 
of about 60 pounds per square inch. Each miner was OER with a. poume tte 
pick and .was responsible for its safckcceping. 


Tho coal loosened from the Pace by the miners oither flows by gravity to 
the loading point or it is loaded onto conveyors by hand. Where conveyors aro 
used along the faco, the inclination of tho coal bed rather than its thickness 
determincs the type conveyor to be used. Double chain-and-flight, belt, or 
shaker conveyors ordinarily ere installed in flat workings, whercas in stcep 
or soml-stoop workings disk-type rotarding conveyors, double-chain conveyors, | 
or fixed chutes generally are used; and in some instances the coal is permitted 
to slice on the packing mtcrial. Most of the mochanical oquipment along the 
faces is operated by compressed air, although a few face conveyors and some 
belts along entrics aro operatcd by approved-typoe electric devices. 


Where coal is undercut, it is generally done about 12 inches abovo the 
floor to a depth of 5 or 6 feet, and when pressure from tho overlying strata 
is {insufficient to cause it to fall, it is cithor blasted or dislodged with 
‘percussion picks. | 


Mechanical Mining 
Coal Plows 


During the summer of 1948, 25 coal plows were in operation in the Ruhr, 
and they produced about 3 percent of the total output. The coal plow 
(Kohlenhobel) wes designed for use in flat coal beds; however, variations of 
tho original design pormit its use in semi-stcep beds. For instance, in one 
mine cxperiments were conducted in a coal bcd that pitched 75 degrecs and 
with the face advanced along an inclination of 42 dogrecs from the horizontal. 
The latest modification of the coal plow requires no workers or timbering at 
the face. When the authors investigated this machine, it had been’ operating 
for 2 months along a 300-foot face in 40-inch coal and was producing 160 tons 
a shift. 


The standard coal plow (fig. 28) is very simple in costruction. It is 
actually two plows joined together, so that cutting can be done on either the 
forward or return.stroke. A joint between the two plows permits some vertical 
movement to allow for irregulatities in the floor. Horizontal movement at 
the joint between the plows is not provided, because experience has proved that 
such movement is undesirable. The plows have no moving parts except for the 
joint between two plows, and such plows are equipped with activated picks. 
Various shapes, sizes, and angles of the cutting blades are employed to conform 
with the nature of the coal, roof, floor, and thickness of the coal bed. The 
basic principle and design of the. coal plow, except for those equipped with 
activated picks and those used in steeply pitching beds, have been standardized, 
and two sizes are in general use. The smaller plow, for use in coal up to 4 
fect thick, is 16 inches high, 20 fect long, 24 inches wide, and weighs about 3 
tons. The larger plow, for use in thicker coal beds, is 24 inches high, 22 
feet long, 28 inches wide, and also weighs about 3 tons. Most of the plows 
produce reasonably coarse coal. | 
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The coal plow is drawn along the face with ropes powered by hoists in the 
top and bottam gate roads. Two hoists in tandem are used in each of the gate 


roads to draw the plow back and forth across the face. One of the hoists in 


each gate road has three to four laps of rope around its. drum and- serves as 
the pulling hoist,’ whereas the other serves as the rope-storage hoist. As 

the coal plow is draw back and forth along the face, the cutting blades engage 
the coal face, and the opposite side of the plow, which is fitted with a slide 
or shoe throughout most of its length, slides along the side of a double- 


'chain-flight conveyor. The cmveyor forces the cutting blade of the plow 


“against the coal face because the conveyor itself is being pushod continuously 


toward the face with pneumatic jacks, sliding wedges , or Mpsen ore: set between 


it and props that support the roof (fig. 29). 


‘The ¢ conveyors used along a coal-plow face mist nave not ena a large 


capacity but must also be capable of withstanding lateral pressures of at 


least 2 tms. This is because the force necessary to hold the-plow into the 
face is transmitted through the cmveyor. The shaking conveyor ig the most 
cammon type canyeyor in use.in the Ruhr, but it is not suitable for coal-plow 
faces. The amored-typo double-chain-?light canveyor with bottan return meets 
the requirenents for low height and strength necessary for coal-plow faccs. 
However, the principal difficulty with this cmveyor is its high power require- 
ment. Many tests and experiments were conducted with armored caq@iveyors, and 
during 1948 experimmts were. conducted with rolling rether than sliding cross 
bars between the chains. 


Soraper Loaders 


A typical exemple of scraper loading was opserved at a mine near 
Recklinghausen. This scraper was operated by canpressed air and was used 
along a 300-foot face where the coal bed was nearly level. The installation 
consisted of four boxes connected in tandem to a 1+1/2-inch endless rope and 


. spaced about & feet apart. Each box was 32 inches wide, 14 inches high, and 


12 feet lmg. The top, bottam, and one end were open, and the closed end of 
each box was fitted with a gate that opened in qily one directim. The corners 
of the boxes were equipped with teeth or cutting edges, each cme about 2 inches 
wide and spaced 1-1/2 inches apart. A guide rail along the floor, installed 
parallel to the face, kept the boxes against the coal. Such rails weighed about 
7O pounds per yard and.were forced against the ooxes by campressed-air Jacks 


- spaced about 15 feet apart. Motive power to operate a scrapor loader was 


Supplied by an &=-horsepower compressed-air motor installed in the entry and 
operated at a pressure of 65 pounds per square inch. The pull m the rope was 
about 12 tons. In operation, each box traveled about 100 feet in cach direc- 
tion cutting out thin slices of coal as it moved. Those slices were about 2 
inches deep and 14 inches high, but the total depth of the undercuts seldan 


exceeded 8 inches beforo roof pressure caused the overhanging coal to fall. 


As the boxes were spaced & fect apart end each one traveled about 100 feet 
before its.direction of travel was reversed, there was an overlapping of about 
20 fect in the course of odjaccnt boxes; thus, each box discharged its load at 
its farthermost point of travel toward the loading point, and the load was 


- picked up by the noxt outby box aftcr its direction of travel was roversed at 


its maximum point of travel away fran the loading point, The first box of 
the ‘series of boxes discharged its load onto a belt comveyor, which > ‘ain turn, 
discharged into mine cars, 
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Figure 30. - Typical scraper loader with extensible-type crossbars. 
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Figure 31. = Duckbil] entry loader in entry with steel arch supports. 


Original from 
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A similar oxample of scraper loading (fig. 30) was observed at a mine near 
Kamon whore the face was longer than at the previously described mine and six 
scraper boxes were uscd. The boxes wore slightly smller end wero equipped 
with cutting cdges only on tho sides adjacent to the face. The cutting edges 
were so arranged that adout & J-inch cut 2 inches dcep immediately above the 
floor was medc on the locded stroke end about a lk-inch cut 2 inches dcep was 
mide immediately above the first cut on the return or cmpty stroke. 


Flectric lights in vapornroof fixtures were installed about 25 feet apart 
along the face and at the hoisting engine, and approved-type control buttons 
at frequent intervals permitted tranemission of signals by flashing the lights. 


These scraper installations were producing 100 to 170 tons of coal a. 
snift. Obvicusly, the systems produce more coal from thicker beds and longer 
faces, because a greater number of boxes can be connected to the rope, The 
system requires comparatively soft coal, however, and large sizes should not 7 
be expected from the thinner coal beds. | 


Several other types of combination cutting and loading machines for 
longwall work were in process cf development. All of them were designed 
primarily for operation in relatively flat coal beds without the use of 
explosives to loosen the coal. Some of them are promising; however, the per- 
centage of large-size coal will be small; consequently mmy operators are 
reluctant to use such machines. 


Duckbill Entry Loader 


This is a combination machine cmsisting of a duckbill and chort chain 
conveyor attached to an elevating belt, and the entire machine is mounted on . 
wheels for maneuverability (fig. 31). Used largely for entry driving, it has 
a loading capacity of about 1 ton per minute. The dickbill, which extends to 
full entry width, precluding side movement, discharges conto a short belt cm- 
veyor, which, in turn, olevatcs the material to the mine cars. The duckbill — 
and propulsion winches are driven by two 16-horsepower compressed-air motors; 
the balt conveyor is operated by a single 6.5-horsepower compressed-air. 
motor. The machine is 78 fcet long, and the width depends on the duckbiil 
construction, because these are changed at will as the entry width is 
changed. The machine is operated as an ordinary duckbill shaker-cmvoyor | 
unit and is believed by the management of the mine to be entirely successful. 


Roof Support and Backfilling 


Kinds of Roof 


The immediate roof over about half of the coal deposits in the Ruhr mines 
is shale, about 15 percont is sandy shale, and 35 percont is sandstone. Most. 
_of the overburden above the top coal bed consists of layers of free-running | 
sands, clay, and marl. The marl, which is immediatcly above the coal measures, 
is gonerally impervious. The Ruhr minos are oexcoptionally dry in comparison 
with coal mines in the United States. Slips, pots, and horsebacks are fre- 
quent in shale roof, and faults are common throughout the region. Generally, 
the floor is fairly firm and reasonably smooth. | 
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Roof Support in Entries 


All entry timbering is done according to plan and, although the systems 
at various mines differ in minor details, the over-all plan is mech the same 
throughout the field. Main haulageways and airways are driven in solid rock, 
and the roof and sides are generally supported by stocel arches on close 
centers; however, wooden props are used along a few permanent haulageways 
where extreme pressures are not likely to occur (fig. 32). Round wooden 
timbers 2 to -4 inches: in diameter aro used as lagging at the top and sides, 
and the space. between the lagging and the walls of the ontry is hand-packed 
solid with stone. Some of the stcel arch scements are bolted or riveted in 
placo, but most of them are fastencd together with friction clamps that per- 
mit some subsidence without distorting the archos. In extremo cases, where 
the pressuro causos the floor to hoavo, the arch sogments ere extended to form 
complete rings in tho entries. 


Brick. or concrete arches often ere used to support the roof and sides 
in the vicinity of shaft landings and at other places where the cross- 
sectional area is unusually large (fig. 33). Where either is used, an 
occasional layer or course of wood about 4 inches thick is inserted to permit 
some compression without breaking the walls. Generally, the brick or concrete 
Walls are h to aa feet thick. ; . 4 i o | 


Face Tinbering 


The system of roof support at eer faces differs according to the 
inclination of the coal beds, Where the inclination is leas than 30 degrees, 
steel supports. are used when available. Wooden. supports are used in places 
inclined more than 30 degrees. Several models of collapsible-type steel 
props were available and appeared to give satisfactory results. One of the 
popular models (fig. 34): was designed to withstand a 60-ton load before 
slipping. It was constructed essentially as follows: The outer member is 
formed to a box shape by welding two channels together. The inner member is 
I-shaped and is adjusted to the thickness of the coal bed and clamped by 
means of friction blocks in tho webs. Pressure against the friction blocks 
is obtained through the uso of a stecl wedgo and an eccontric cam. The 
friction blocks and tho web of tho inner momber are coated with aluminum, 


Steel caps or crossbars are gonerally used over steel props. These are 
mado in various longths, with the ends so constructed that they may be coupled 
togothor to form rigid crossbars of any dcsired length (fig. 35). Weak roof 
between parallel cross bars usually is supported by 2-inch round or split 
wooden polcs over the cross bare and at right angles to them; those poles are. 
gonorally spaced about 6 inches apert (fig. 36). Stoel wiro ropes are used 
instead of solid crossbars along the faces in some mines where the roof frac- 
tures in long slabs parallel to the face. Apparently, the system was giving. 
satisfactory results. .Whon wooden props aro used in coal beds inclined more 
than 40 dogrees, the foot of each prop is generally hitched into the floor o@ 
wooden footer so that men can stand or lean against the prop and work in safety. 
In places whore the inclination of tho coal bed exceeds 60 degrees, mon work 
while standing on the props as on tho rungs of a ladder, Split props are not 
used. Steel or woodon cribs are used whore the roof prossure is unusually 
great; thoy usually aro orectod on pilos of fine coal ta facilitiete their. 
removal and recovory as the faces advance. 
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- Commonly used adjustable steel props. 


Figure 35. =- Extensible crossbars. 
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Figure 36. - Roof support between crossbars (note 
numbers on props for inventory pur- 
poses). 
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Figure 37. - Surface subsidence must be regulated 
in such areas. 
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Figure 38. =- Pneumatically packed backfill material (held in place 
by chicken-wire screen). 
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An effort is made to recover all steel that is used to support the roof, 
but recovery of wooden props is not attempted. The mining law requires setting 
props on centers not exceeding 39 inches in all directions. Little difficulty 
is experienced in removing steel props, and very few of them are lost. One 
operator of several mines said his steel-prop loss averaged less than 1 percent 
& yeare 


Generally, the regulations governing the setting of props were well 
carried out; nevertheless, accidents due to falls of roof or coal were fre- 
quent, particularly in places where the roof appeared to be sound. Mine 

officials and workmen are expected to examine the roof frequently, but as in 
mines everywhere the rule is often neglected. Examinations of the roof are 
usually visual, as the use of testing bars is virtually unknown, 


Backfilling 


The backfilling of mined-out areas is a general practice where the coal- 
bed inclination is greater than 25 degrees. Only about half of the mined areas 
in so-called flat bede are backfilled, and tho full-cave system is followed. 


The two principal rcasons why backfilling is done so extensively in the 
Ruhr aro (1) lack of space for storing mine refusc on the surface and (2) to 
reduco surface and adjacent strata subsidence aftor the coal is cxtracted. 

The surface above the Ruhr coal beds is densely populated, and the workings of 
several minos are umdcr large cities, rivers, canals, and railway lines (fig. 

37), and any damago to other interests caused by mining opcrations mst be 

paid for by the coal companies. The break line of subsidence in the Ruhr is 
about 2 degrees with the horizontel. 


Several methods of backfilling ere in general use. Some of the material 
is packed in placo by hand, some is dumped where it will flow by gravity to 
the desired places, somo is forced by compressed air through tubes, and some 
is thrown into place by slinging machinos, 


‘Solid packing by hand permits the least subsidence (about 15 percent of 
the coal-bed thickness) at the surface, but it is an expensive method, and 
enough aut ep re material for such packing is difficult to obtain. 


Packing or backfilling with washery refuse or crushed stoe is said to be 
the least expensive method, excepting the ‘full-cave method. When the coal 
beds are inclined sufficiently, as they do in about 25 percent of the places, 
the backfill ‘twwteriat has merely to be dumped in the upper gate roads, from 
whence it will gravitate into the mined-out area. In less stoep places, 
however, the daciviit material is generally biown by compressed air in pipes 
and held in place by wire screens, as shown in figure 38. 


In a fow instances where belt conveyors are used along the faces, backfill 
material is wnloaded from the belt onto a short high-speed conveyor, from 
which it is thrown with considorable force into the mined-out area. 
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Accurate costs of backfilling could not be obtained; however, several 
operators of coal mines in Germany agreed that the average total cost of back- 
filling would just about cqual tho cost of mining the coal, 


Explosives, Detonators, and Binasting Devices | 


All explcsives used underground are of the sheathed type and are avproved 
by the Mine Inspcctorate; each kind of oxplosive is subjected to rigid tests 
before approval is granted. Large quantities of explosives are used for blast- 
ing rock in haulageways and airways, but relatively small amounts are used 
for blasting coal. It was estimated that less than 6 percent of the. coal 
produced in Germany is blasted. 


Storage of Explosives 


Explosives are not stored o the surface at mines in Germany, because in 
most instences suitable places for storage magazines are not aveilable aon the 
surface; therefore, explosives-storage magazines are constructed underground. 
invariably, the spaces for these magazines are blasted fran solid rock within 
1,000 feet of the main haulago shaft landings and convenicnt to the main ‘haul- 
age tracks. A separate room is provided for coach kind of explosive, and the 
rooms are lined with cither brick or cmorete. A steel door is erected at the 
entrance to each roam and at the main portals of the magazine, and mly ane 
person, the authorized attendant on duty, is permitted to have a key for the 
magazine door. The cases of explosives are stacked far enough fram the walls 
end from each other to pemit free oirculation of air, and each of the 
explosives compartments contains screenod ventilator tubes or vents. Eath 
electric light along the corridor giving acocss to a moagainze is of the vapor- 
proof type. As an additianal precaution, ccmparativoly large roams are 
excavated directly across tho entrance passageways of the magazine, and 
these rooms are filled with tiers of rock-dust-filled ehelves (fig. 39). An 
accurate record is kept of all explosives dalivored to and taken fram the - 
magazines . 


Delivery of Explosives 


Explosives are delivered to the storage magazines during the off shift 
or on Sundays when qmmly a few men are in the mine, The supply for each yvork- 
ing place is carried by men who walk. The individual containers used in 
transporting and storing explosives underground are oonstructed of thin metal, 
about 20—gage, and are divided into two canpartments for separating explosives 
and detonators. These boxes, which are carried easily by one man, are fitted 
with locks but are not lined with insulating material. 


Blasting Practices 


The decision to blast coal does not rest solely with the management of a 
mine. When the mine management decides that blasting of coal is necessary, a 
request is made to the Mine Inspectorate, which then sends an inspector to 
meke a careful investigation of the circumstances. Before permission to blast 
coal is granted, the mine management mst agree to camply with all the special 
recamendations made by the inspector. Each request is treated as a separate 
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Figure 40. - Typical mine-fan Installation. 
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Figure 41. - Typical mine-ventilation map. 
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case and the permission to blast coal in one place docs not apply to any 
other place, even if it is in the same mine or section of a mine, 


Where the coal is undercut, boreholes are drilled to about 8 inches from 
the back of the undercut and about le feet apart. In many instances, however, 
the coal is shot from the solid. About 1/4 pound of explosive is placed at 
the back of each hole, and the charge is then stemmed to the collar of the 
hole with rock dust. Several holes are charged before one is fired; moreover, 
the kerf is not cleaned of cuttings before shots are fired. The shots are 
fircd singly by an authorized shot firer, who tests for gas before and after 
firing each shot. When blasting of coal is permitted, it is done at any time 
Curing the shift. | 


Gonerally, the boreholes for blasting rock are drilled with pneumatic 
percussion (jack hammer) drills although rotary-type drills are used in a few 
mincs, In some mines, several drills are mounted on movable carriages (fig. 
31). Certified shot firers are employed for all such blesting, and most of 
the necessary precautions are cbscrvcd. In many instances it was observed 
that the blasting cables were poorly insulated, detonator leg wires were not 
ehuntcd until immediately before firing, and the joints were not staggered 
where leg wires were connectcd to the blasting cable. The shot firers did 
not always retrcat to safe placcs before they fired shots. Megneto-type — 
blasting units approved by the Mine Inspectorate are used oxclusively. Such 
units have twist-type handles, arc capable of firing up to 20 shots ata 
timc, and are uscd in firing both coal and rock shots, 


Ventilation and Mine Gases 
Mine Fans 


All fans used for inducing ventilation in coal mines in the Ruhr district 
are installed on the surface in fireproof housings and are offset 40 to 75 
fect fran the mine openings. Centrifugal mine fans are used oxclusively (fig. 
40); they gencrally aro driven by stcum engines, but a few are powered 
clectrically. The average fan is about 28 feet in diameter, 4 fect wide, and 
is operated exhausting. Total volumes of return air ranged from 200,000 to 
700,000 cubic fccet por minute, with water-gage pressures up to 15 inches. 
All fans are operated continuously and attended constantly. A duplicate fan 
always is installed as a standby; usually each fan is operated alternately 
for weekly periods. Provisions to reverse the flow of air ere made at oly a 
few mines. | 7 


Coursing of Air 


Gencrelly, the intake air entcrs a mino through the main haulage shaft 
end is coursed to the lowest level. Separate splits of the main current are 
coursed along the haulageways of each active lovel, except the highest level, 
which serves as the mein return airway (fig. 41). The mining rogulations 
prohibit conducting the ventilating current downward except in intake air 
shafts, abandoned works, and workings that pitch less than 5 degrees. Develop- 
ment workings driven more than 5 degrees to the dip can be ventilated with air 
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currents conducted downward, provided permission is obtained from the Mine 
Inspectorate. Tho return air from dovelopmont workings driven more than 5 
dogrees to the riso can be conducted downward, provided permission is obtained 
and tho air flow therefrom is conducted directly to the main return. When 
more then one longwell face is worked from any level, each face is gencorally 
ventilatod by a separate eplit of sir. Air volocitics along heulageways aro 
limited by law to not more than 1,560 fect por minuto; however, this is not 
epplicable in shafts or main alrways not regularly used as hanlageways ar man- 
ways. As entrics worc driven singly, air is conductcd to the entry faces 
through motal tubing for distances up to 4,000 fect. Thoso tubes are up to 

60 inchos in diemoteor and are equippod with comprcssod-air-driven booster 
fans inside-the tubes at intorvals not excecding 600 fect. Rigid tubing was 
used oxclusivoly. 


Entries on tho same eo aro drivon singly ae aro seneated with 
entrics on other levcls by blind shafts ond by longwall faces oxtonding from 
one level to another. .As the backfill mtorial in the mincd-out ercas forms 
Walls that arc usually not more than 25 feot from tho faco of tho coal, the 
longwealls sorve as crosscuts between intakes and returm airways. 


Doors end Stoppings | 


Very few ventilation doors or stoppinge are used; when used, the doors 
are solf-closing and in mitiple to form air locks, and stoppings aro firo- 
proof. Meny regulators are installed to control the air flow and almost 
inveriebly are om the return side of tho air splits. 


Liberation of Methane 


Somo methane is liberated in virtually every mine in the Ruhr district, 
and large amounts are liberated in some; several minos wero liberating more 
than 1,000,000 cubic fect of mothane in 24 hours. Consequently, the Mine 
Inspectorate considers overy mino eithor gassy or potentially gasay end 
requires examination for methane in each working place within 3 hours before 
men, othcr then tho oxeminer, aro permitted to enter. 


It is pertinent to mention that, ordinarily, the numbor of longwall placos 
in a German conl mine doos not exceed 25 and that many of them heve less. 
The number of active working places in a very gassy mine is gcnerally less 
than 20, Because of the great dopths of air shafts and tho extrcome lengths. 
of cirways, the cost of ventilating eny Ruhr nine is high, and where libara- 
tions of methane are unusually large, these costs are, of course, greatly. 
increased. When the libcration of mothane became so great as to require 
unusual methods of ventilation, a few of the cE reeene attempted to adopt 
gas-saving methods that result in financial gain, 


Gas ~Saving Mothods 


One of thode methods consists in savenoiie? eniies to thoir projected 
limits without, othorwise extracting conl during dovelopment. After tho 
entrics ero developed to their limits, 160-foot borcholes are drilled 60 feet 
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apart in the coal bed and other holes are drillod into the strata above and 
below the coal bed, Tight scals are eroctcd noar tho mouth of the dovclopment 
entrios to prevent the cxuded methane from oscaping into the mine air, and 
pipe conncctions are installod so that ges behind tho scals can be pumpod to 
the surface. 


The first gas-suction plant in the Ruhr was installed at a mine at 
Langendreer and is reported to have operated at a profit for several years, 
The plant was installed when methane liberations began to endanger the safety 
of the mine end because of the economic necessity for reducing the hazard 
without increasing the cost of coal production. In this instance the experi- 
INent began with the sealing of mined-out areas and pumping out the gas liber- 
ated after pillar falls. The methane content of the atmosphere from the sealed 
area. was reported to be 80 to 90 percent and amounted to almost 320,000 cubic 
feet of pure methane a day; moreover, the methane content of the general ‘air-in 
the working places was reduced frome to less than 1 percent. Later experi- 
Ments in cevclopment cntries and drilling of holes in adjacent strata have 
greatly reduced the quantity of mcthane liberations during subsequent mining 
‘operations, and the profits realized from the use and sale of the gas are 
reported to have exceeded the total cost of ventilating the mine. 


Examinations for Gas 


All certified miners are instructed in the use, care, and limitations of 
flame safety lamps, but only authorized officials are permitted to use then. 
Designatcd officials were expected to make on-shift examinations for methane, 
but this rule was not adhered to closely in some mines, possibly because 
Methanc was not being liberated in large quantities in thoso particular mines. 
Records of the cxaminations for gas wore kept in books on the surface, and the 
signatures of top-ranking officials indicated that thoy etudied the records 
evory day. 


Gonorally, the Ruhr mines are well-ventilated; however, small accumla- 

_ tions of methane wore found in a few of the more than 100 mines visited. 

Such accumlations wero found in places that were not swept by the ventilating 
current, 


Mine Temporaturo 


In parts of some of the mines the strata temperature was excossive, The 
temperaturo of the air in parts of the 2,600-foot levol in one mine was 89.6° F.; 
water flowing from tho strata at the wate of 4O gallons a minute had a temper- 
ature of 114,8° F., and tomporature of the strata in 4-foot borcholes in the 
Carroll coal bod was 107.6° F, Mine-air temperature in parts of the 2,500- 
foot level in anothor mine was 100° F., and the temporature of strata in 6- 
foot boreholes in the Dickebank coal bed was 140° F, -In such areas, men 
worked short shifts. The problem of reducing high temperature is causing 
somo speculation on the part of far-sceing operators, because ¢ven higher 
temperatures are expected when the lower-level coal beds are exploited. Some 
form of refrigeration is being considored, but no dofinite action had been 
takon. 
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Coal Dust 


Explosibility of Coal Dust 


The volatile matter of the coal in the Ruhr district ranged from 7. to 45 
percent; consequently, the coal dust in many of the beds is capable of propa- 
gating an explosion. An explosion at a Ruhr mino in 1947 took a huge toll of 
lives. The oxact causo of the explosion was not made public, but there is 
little doubt that it was a coat ose ss oa initiated by a gas ignition. 


Sources and Accumlations of al Dust 


The principal sources of coal dust in tho Ruhr minos are tho crushing of 
coal by pressure of ovorlying strata (fig. 42) and the falling and sliding of 
coal in steeply inclined places. Other sourcos aro the use of pneumatic 
picks for loosening coal, discharge of conveyors to mine cars or transforring 
coal to other conveyors, and the use of coal plows and scraper loaders. 


Accumlations of coal dust were seen along virtually every longwall face, 
in retwm airways outby the longwalls, and along conveyor lines. Accumlations 
along return airways wero heaviest and consisted of the finer particles. 
Accumlations of fine coal dust were secn, also, at many car-loading points. 
The dust in suspension at many of these loading points was so dense that 
visibility often was limited to a few inches. . Generally, the mine cars were 
dust-tight; however, in some mines where repair parts for damged cars were 
difficult to obtain, many cars had holes in their beds, which pormitted fine 
coal and coal dust to sift. noone to the ‘roadways. The cars Were not over- 
loaded. 


Allay ing Coal Dust 


Ordinarily no effort was mado to allay coal dust at the working faces, 
but water sprays wore installed at a few of the loading points; however, most 
of these sprays were ineffective, because the spray nozzles were either worn | 
out or plugged with rust particlos or fino coal. An experiment to allay coal 
dust at its source was in progress in a mine near Gelsonkirchon whore the - 
coal bed is 50 inches thick, inclined about 25 degrees, and the coal is very 
dry, soft, and under grcat prossure. The space between the longwall face and 
the edge of the backfill material was about 15 feet wide. Mining with 
pnoumatic picks two shifte a day, six days a weck, advanced the face about 30 
feot awoek, Tho roof immcdiatoly above the coal bed 1s weak shale, and the 
floor is shalo, which bocomes very soft when wet. To allay coal dust, the 
following steps wore taken: .Holes about 2 inches in diameter wore: drilled in > 
the coal to a depth of 32 feet, 15 feet apart, about halfway between the roof | 
and the floor. All holes wore.drilled on Sunday, when the mine was idle, the 
thought being that drilling would be necessary only onco a week. Thus, wator 
could be injected into the holes at any time during the shift by men assigned 
to that task. Twenty-nine gallons of water was forced into each hole at a 
pressure of 90 pounds por square inch, having the water pipe fitted with a 
device to seal the hole while the water was being pumped. The exact quantity 
of water was considerod of utmost importance, because too mech softened 
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Figure 42. - Crushing of overburden is a source 
of much fine coal dust. 
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the floor and too little was ineffective. Twenty-nine gallons. was determined 
as the best quantity in this instance but may not give satisfactory results 

in another, depending on the number and size of fissures evolved by pressure. 
Dust counts before and after the experiment were said to indicate a 60= to 
70-percent reduction in number of dust particles. A few new employees in the 
area complained of the increased humidity caused by the use of water, but the 
older employees were enthusiastic about the system. Exact data on the humidity 
were not available. 


A similar experiment was conducted in another mine near Kamen, where — 
1-1/4-inch holes 40 inches deep and 16 feet apart were drilled into the coal 
bed. Water was forced into each hole at 60 pounds per square inch pressure. 
Although dust counts had not been made at the time of the visit, the results 
were 80 satisfactory that the management planned to extend the practice to 
other faces, 


Rock Dusting 


Generalized rock dusting throughout the mines is not custamary in the Ruhr 
district. There is ample evidence that scme rook dust has been scattered along 
the. haulageways by hand, and some of the entries in which "mother-belt" can- 
veyors were installed were well rock-dusted. Mechanical rock dusting is 
unknown, and rock dust is not applicd in working places, where flammable gas 
is most likely to nocuminaues ; 


In licu of seneveiieed rock dusting, rock-dust barriers are installed at 
intervals along the passagoways. These consist of shelves (fig. 32). upon 
which rock dust is piled to its angle of repose; the shelves are installed over 
the roadways. Regulations required such barriers not more than 300 feet outby 
car=-loading stations and in every entry near cach intersection with another 
entry. Because of the comparative dryness of the mines and the low humidity 
of the air ourrents, the rock dust on the barriers was dry and readily dispors=- 
ible. The mine officials and various German Government inspectors stated that 
they had definite knowledge of many instances in which the propagation of 
explosions had been stopped by such barriers. 


Silicosis 


It was reported thet 3 to 12 men at each mine are released from work 
underground each month because of silicosis. Same of those men are not 
totally incapacitated and, upon the advice of physicians, a few are given 
employment on the surface. . 


There are several possible sources of silicosis in the Ruhr mines, but the 
most likely is dust from rock drilling and backfilling. Most of the rock 
drilling is dome dry and, although most of the drillers are supplied with 
respirators, only a few wear them regularly while at work. The small cross- 
sectional area and the high velocity of the air current along same longwall 
faces also cause considerable dust to be thrown into suspension, which is 
especially dangerous when backfilling is done on shift. 
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. As stated, many of the mined-out areas are backfilled with refuse from’ 
the preparation plant and crushed stdéne from.rock headings... The mterial 
eomotimos is blown by comprossed air through pipe lines into the mined-out'- 
area or is dumped from cars in the upper gate road, from whonco it flows by 
gravity into tho mined-out atea, The backf liling material travels several 
hundred foot through the compressed-air tubes cr on the mine floor, and dur ing 
- this travel evon wet washory refuse becomes very dry.. The distanco. betweon » 
tho line of backfill material and face of a longwall is rarely more than 25 
foot; thus, the dust cvolved by additional backfilling is thrown into the 
ventilating current, and some of it is inhaled by miners working at the Pace. 
Undoubtedly mich of the refuse contained siliccous material, because ‘most of 
the mon who conmacted silicosis wore ae neer eee whore bac a 
was done. SO 


Transportation 
All main haulage is by locomotivos, intermodiate and gathoring haulage 
is by locomotivos, convoyors, spiral chutes, ropes, and animels. Rope and 


animal haulage woro observed in only a fuw places, and such systoms are being 
abandoned as now workings are dovelopod. | 


Haulagevays 


Main netianeadve are Ant ven in solid rock and, genoralay,.: on a uniform 
grade of 1 percent or less in favor of loadcd trips. Curves ore usually 
drivon with a radius of at loast 100 foot. Tho roadbeds are woll-surfaced, 
ore onereeat and roasonably clean, | | 


ne and Switches 


Track grges rango from 18 to 28 inches. Rails woigh 30 to 70 pounds per 
yard and are hoavy enough for the equipment in use. Wooden ties (in a few: 
instances, steel ties) are spaced at suitable intervals and are ‘usually set in 
ballast of good grade. Tie plates arc used, and most of the rails are bolted 
(not spiked) to the ties; but the joints in parallol rails are opposite each 
other instead of being staggered, as is considored bost practice in tho United 
States. The reason given for this is that sections of the track may be con- 
structed at central points and thon transportod intact to the Bearer & installe- 
tion. Multiple tracks along min roadways are common. 


Track switches are similar to those in use in the, United States. - Guard- 
rails and lead rails usually are blockod to keep persons from catching their 
feet in them,.and most of the switches are equipped with throws, Many of: the 
-tmin-lino switch throwe are operated remotely by compressed air, the control 
lovors being suspended from the roof within easy reach of the Josomotive - | 
operator. Only a few of the. switch throws are of the iam type, . and: 
many are installed r=Xe) ag to Bas & sve hezard, 7 
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Figure 44, - Mother-belt conveyor suspended from roof. 
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Clearance and Shelter Holes 


Ample clearance is provided along the main haulageways, but clearance in 
side entries and between the tracks at sidetracks frequently is not more than 
6 inches. Safe crossings at places where men are required to cross conveyors 
are the exception rather than the rule, Ghelter holes are seldom provided at 
switch throws and along the haulageways. 


Locomotives 


According to Dr. Fritzsche, Dean of Mining at the University of Aaéhen, 
approximately 2,500 locomotives of all types were in use in the Ruhr district 
in 1948. Of those, 1,250 wore trolley type, 850 were operated by compressed 
air, 350 were Diesels, 50 were storage-battery type and a few wero combina- 
tion trolley and storage-battery types (fig. 43). Cable-recl locomotives were 
not used. All locomotives mst be approved by the Mine Inspectorato before 
being put into service. 


Dr. Fritzsche mentioned that trolloy-type locomotives have been less 
expensive to operate and are moro officient. However, the mining rcogulations 
will permit their use only in intake airways where the methane content does 
riot cxceod 0.3 percent, the trolley wires mst be at least 6 foet abovo the 
rails and 1 foot from the roof and tho roof mst be smooth. Trolley loco- 
motives weigh up to 10 tons and arc operated by 240 volts direct current. - 


Comproessed-air locomotives are the most cxpensivoe to operatc, according 
to Dr. Fritzsche, but thoy may bo used anywhore thet compressed air is avail- 
able and are considered the safest. The number in use probably will not 
increase, he said. Small compressed-air-operated generators provide elec- 
tricity for the operation of the headlights, which are of the vaporproof type. 
The air-storage tank consists of three to six high-pressure cylinders connected 
in parallel, Meximm pressure was 2,400 pounds per square inch, and each 
locomotive was equipped with a saf ety valve, The mining regulations require 
testing of cylincors at least once every 5 years. 


The cost of operating Diesel locomotives is somewhere between that of 
the trolley and the compressed-air locomotives, continued Dr. Fritzsche. . 
They camnot be overloaded, the exhaust gases may contain carbon monoxide, 
and their maintenance requires a large number of highly skilled mechanics. 
Their use may increase slightly, he said. One advantage claimed for the 
Diesel locomotive is that it can travel anywhere without a source of power — 
such as trolley or compressed-air pipe lines. 


The operating cost of storage-battery locomotives is about the same as 
that of Diesels, said Dr. Fritzsche, and their use probably will increase 
steadily. All Diesel and battery locomotives were the approved type. 


The condition of locomotives was poor because of shortage of repair parts, 
and at several mines about half the locomotives on hand had been dismantled 
to provide repair parts for thoso romaining in service. Badly worn bearings, 
wheels, and gears were common; wiring insulation was frayed and saturated , 
with ofl; valves and pipe connections on Diosel and compresscd-air locomtives 
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were leaky; and the cxhaust fumes from most of tho Dioesols were obnoxious, if 
not actually dangerous. All min-haulago locomotives aro built with covered 
cabs for tho locomotivo operators. 


Conveyors 


Mother -belt conveyors. are installed in many mines, and many of them are 
suspended from steel arches that support the roof (fig. 44). Conveyors of 
all types were in very poor condition. The rubber belts were broken into 
short sections, and the sides were frayed and worn, until many belts were 
barely half their original width;: shaker- and chain-flight conveyor pans were 
worn ovt; and now conveyor chains, flights, rollers, cradles, and disks were 
needed badly. Belt, shaker, and chain-flight conveyors were used only in 
flat and soml-steep workings, and chain-and-disk retarding conveyors were used. 
in places that woro oi ther too ge or not steep enough for gravity flow. 


Spiral Chutes 


Spiral chutes aro used in many of the blind shafts to lower coal from 
one level to snothcr. Thesc average 4 foet in diamoter, and the maximm 
length is 750 foet. Frequontly the spiral chutes are used as storage bins 
with capacitios up to 250 tons. The spiral pitch rangos from 22 to 30 degrees. 
Ordinary stcol spirals will transport about 150,000 tons of coal before they 
are worn out, but a manganese-steol spiral will eee about 1,000, 000 
tons, according to authorities. 


Dispatching Systoms 


_ Most of the haulage operations are directod by dispatchers who transmit 
their instructions by telephone. Block-signal systems aro installed in some 
minos. With bnui fow oxccptions, trips were handled carof wlly and kopt undcr 
control at all timos. The maximum spcod of main-line locomotives is about 
10 miles per hour. 


Car -Spotting Hoists 


A large number of car-spotting hoists aro used; in fact, many are used 
for socondary haulage from side cntrics, especially at mines where the number 
of locomotives is limited, For instanco, at ono mino in Esson Frillendorf, 

64 small hoists wore boing used to perform work that could have beon done by 
four locomotives. Similar conditions cxistcd to a lessor extent at soveral 
other mines. Virtually all car-spotting hoists wore operated by compressed 
air and wore in poor repair. They wore not anchorod securely; tho drum 
flanges, gears, arid pinicns were badly worn; hoist ropes wore broken and 
froyod; and, generally, tho hoists obstructed the clearence. The rope on one 
hoist broke during- an inspection of the mino and a man was killed by the rma- 
way trip. 


Mino Cars | | 
Tho avorage numbcr of cars at a mino in tho Rubr is high in comparison 
with tho numbor in use at a.comparablo mine in tho United States, The 


numbers rango from 1,500 to 6 000, eer on the size of the mine; the 
averago numbor is about: h, 000. 
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All cars aro of stcol constriction and are of the rotary-dum type. The 
beds are of 3-piece construction; that is, the sides and floor are in one 
Piece molded to.a U-shape, and the end pieces are welded onto the U-shaped 
pieces. They are watertight when new, and, except for the 3-ton capacity 
cars used at a few mines, the average car holds 1 ton of coal when level 
full. Cars are not equipped with brakes. Bumpers are essentially of thick 
steel plate fastened to the ends of the cars, and when the bumpers of two 
cars are together, the distance botween the adjacent car beds is generally — 
not more than 4 inches. Most of the couplings are the short link-and-hook 
type; both ends of each car are fitted with identical links and hooks, so 
that couplings can be made from eithcr or both ends of a car. Many men are 
injured by having their heads crushed botwoen cars during coupling. Some of 
the 3-ton capacity cars, howevcr, are cquipped with automatic couplings. Mine- 
car wheols are about 12 inchos in diameter with treads 3- 1/2 inches wide and 
aro assembled to an 18-inch whecl base.. Virtually all car whools aro fitted 
with cithcr cylindrical or tapored rollor-bearings, but some havo ball bearings. 
Special cars arc used for Hanepert ing timbors and supplies. 


Many of tho mine cars wero in poor condition bocauso of age and lack of 
replacemont parts. Wheels and bearings wero worn, and many of the car bodios 
had largo holes through which ccal sifted onto the roadways. At some mins » 
at least half of the cars wero out of pote in neod of ropair. 


Saf ety Measures 


The use of derails, stopblocks, or safety chains is not customary in | 
Ruhr mines; instead, standing cars and trips usually are secured with sprags 
or are "scotched" with chips of wood. Rerailers or lifting jacks are not 
carried on locomotives, but in most mines retracking devices are built in the 
roadways near main-line switches at about 1,000-foot intervals. The use of 
trip lights on the rear of trips is required by the mining regulations, and 
the rule was observed when trip lamps were available, which was not often. 
Only authorized persons are permitted to operate locomotives, and this rule 
seemed to be followed strictly. Generally, brakemen or trip riders are not 
employed; consequently, locomotive operators are required to throw all 
unattended switches and to couple all cars not already coupled at the loading 
points and sidctracks. It is not wnusual to see a motorman get off a moving 
locomotive and run ahead to throw a switch. 


Men-trips : ; 


Men-trips ere not operatod as a general practice, and men are required 
to walk to their working places; however, when men-trips are operated, the man 
ride in ord*vsry mine cars. Electric power is disconnected from the trolley 
wire when mor board and alight from man-trips. Man-trips are undcr the 
supervisicn of officials who ridco in thom and tho trips are operated in a 
pafe manner. Mon frequently ride on all types of conveyors, but special 
safety precautions are not observod. When travelling across longwall faces, 
it is somotimos neccessary to ride on tho conveyors because of lack of cloar- 
ance. Soveral men wore injurod, four of thom fatally, when a chain-and- 
disk conveyor upon which thoy wore riding down a steep place broke and ran 
QWAY « 
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“Blee otri cat *ifsta Lat one 


Very little eesteia ‘power te vce ‘iddrer‘ound in the Ruhr district. All 
underground clectric oquipmcnt -exéept troLloy locomotives P motor-genorator 
sets, and a fow of tho blind-shaft hoist’ motors is of ‘the. approved ‘wre; vir- 
tually all is oporatod by eho volte diroct curront. _ 


All oloctric machines and dovicos, ‘Aneluding ‘the > erinoring of cablos ; | 
were ePeme eT ouneods 


Substations 


Sitstetions are brick. or concréte-lined rooms arbayatea: in solid rock. 
The equipment is well-inetalled, and ‘doors to the substations..are kept locked 
unless an authorized person is present. Denger signs to warn persons of high 
voltage are posted at appropriate places, but insulating mats usually are not 
placed on the floor in front of switchboards. Oil-filled transformers, the 
only kind used in euvevenscoes senerally are isolated by screens or fences. 


Power Lines 


Power lines from the min power plant enter the mine through the intake | 
shaft and extend through an intake airway to the main substations near the 
bottom of the. shaft. The power lines were well-insulated and well-installed. 
Power cables along entries usually are supported on steol brackets attached 
to the roof supports. The cables are woll-insulated and are fastencd to the 
brackets by means of metal hooks (fig. 32). Trolley wires are suspended 
above the center of the tracks 6 feet above the top of tho rails; thcir 
alinemont was good and none were in contact with the roof, ribs, or timbers. 
Connections botweon trolley end feécder lincs ‘aro required at intorvals not 
exceeding 3,000 feet and cut-out switches are installed at each junction. 

Tho wires are anchored securely and insulated properly at the ends, but they 
are not guarded at places where mon are required to pass beneath them. 
Trolley wires are not permitted within a fect of car-loading points or 
working faces. 


Bonding 


When trolley-type locomotives are used, the rail joints are either bonded 
or welded; however, only one rail is bonded, oe cross: bonds ordinarily are 
not used. 


Pumps 
Only. & few electrically praeataa pumps exe used in Ruhr ginse! pa most 
of these are installed in well-ventilated, fireproof rooms near the main 


shaft. Portable and gathering ae are operated by coments, air and are 
installed safely. 
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Battery-Charging Stations 


The underground storage battery-charging stations are in fireproof rooms 
ventilated by air that returns directly to the surface. Fire doors usually 
isolate these stations from other parts of the mine, and oe least one attend- 
ant is on duty constantly at — station. 


Te lephones 


Telephones generally are installed at each shaft landing (including the 
landings at blind shafts), at the junction of main passageways, and at other 
important points in the mines. The underground systems also are connected 
with telephones on tho surface. All the underground telephones are of a type 
approved by the Mino Inspoctorate. Telephone wires are insulated and installed 
on the sido of entrics opposite the power wires. 


Underground ht 


Generally, the area near main underground shaft landings is well illum- 
nated, but not at many blind-shaft landings. Froquently, the only illumina- 
tion at thesc somotimes busy landings is provided by a workman's lamp hanging 
from a roof support. <A fow haulagoways are illuminated for short distances 
by electric lights in vaporproof cnclosurcs, but this is uncommon because of 
the scarcity of bulbs. Whore olectric lights, except signal lights, are in- 
stalled in working placcs, cach light receives its powor from oither a 
separate, small, compressed-air-operated gcnerator mounted in its base or 
from 4 compressod-air-opcrated, portable, approved-type gonorator in the in- 
take airway. This system is approved by the Mine Inspectorato. 


Guarding of Machinery 


Large repair shops were common, both on the surface and underground. In 
most of these shops an attempt had been made to guard the moving parts effec- 
tively, but a tew belts, pulleys, gears, and pinions were not guarded, and 
some of the shops were poorly lighted. Poor illumination in surface shops 
in most instances was due to the fact that the shops were in temporary 
structures, the original shops having been destroyed during the war. 


All working places except those inclined more than about 42 degrees from 
the horizontal contain chutes or conveyors of various kinds; some of them 
contain a combination of two or more kinds. These conveyors are seldom more 
than 300 feet long and are operated by compressed-air motors or approved-type 
electric motors, and in most instances booster or auxiliary motors are installed 
at intervals along separate conveyor lines, Virtually nono of this equipment 
was guerded adoquately. Most of the motors that drive belt and chain-flight | 
conveyors along entries are operated by compressed air, but a fow are operated 


electrically. The olectric wiring was poorly insulated and was not installed 
on insulators. 
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Hand Tools 


Hand tools for minors were usually poor in both quantity and quality. The 
motal in axes, saws, and porcussion-pick bits could not bo tomperod proporly, 
and many of these implomcnts wore too dull to work efficiently. Tho normal 
comploment of faco workers‘ tools gcnorally consistod of a porcussion pick, 
shovol, a hatchet and saw whero wood was usod for timboring, or a small sledge 
hammer where stcel timboring was donc. | 


Undorground Fire Provention and Control 


Tho mine rogulations require an outlino to be posted at oach mine of tho 
proceduro to bo followed in the cvent of a mino fire. Firo-fighting procedures 
have beon discussed and adopted by the officials of cach mino, some of whom are 
available on the surface 24 hours a day. Organized fire-fighting crews, con- 
sisting of specially trained workmen, are evailable on each shirt. Mining 
regulations also require that devices for sealing the mine opening quickly be 
. provided near the collar of each intake air shaft and that emergency fire doors 
be installed near each shaft landing of an intake air aheft. Fireproof zones 
were preparod in the roadways leading from the intake air shafts of mst of 
the mines. Those consist of an area about 100 feet long where the roof and 
ribs are supported entirely by mesonry and combustible matorial is not present. 
Fire extinguishers, rock dust, and sand, bricks, and coment for building 
seals are available at most of the important undorground places, and water 
lines are extended in a few places. Compressed-air lines extond into virtually 
all active sections in ovory coal mine, and provisions are made on the surface 
to use thoso lines as water linos in caso of necossity,. 


Misccllancous 


Mine Maps 


Up-to-date mine maps almost invariably are availeblo at. evory mine. 
Soparate maps indicate the workings in cach coal bed (fig. 41), and an iso- 
metric drawing in colors portrays tho ventilation and haulago systoms and the 
locations of powcr lines, compressed-air lines, substations, and other vital 
installations. lEvory mino in tho Ruhr has a standard color schome to indicate 
the various levels and installations on the isometric drawings. Copies of 
these maps, however, aro not posted for examination by tho mine cmployoos. 


Protective Pillars 


Tho mining law requiros barrior pillars 65 feot thick along the boundary 
lines and adjacont to abandoned workings, Those barrior pillars can be 
penetrated orremoved only by special pormission of tho Mino Inspectorate, In 
order to regulate surface subsidence, or for other roasons, certain scctions 
of mines are sometimes abendoned temporerily and permitted to fill with water, 
At onc mine whore this was done, an exact survey cithor was not mide to locate 
the limits of the aroa before it was abandoned, or officials of an adjacent mine 
were not warned; at cny rate, in 1948 tho workings of one mino cut into water- 
filicd workings of another, and 11 minors were drowned. 
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Ep capeways 
Fach coal bed and each level has. at least two connections with both out- 

lets to the surface. They were in safe condition for travel and reasonably 

free of obstructions. when inspected, but direction signs were not posted in 

them at all necessary places, Each shaft is equipped with either a cage or 

a travelable stairway, and the stairways were said to be inspected at least 

twice a year. ; 


Miners' Lamps 


Underground employees use acid-filled battery lamps that are carried in 
the hands. When a workman reaches his working place, he either hangs his lamp 
on a roof support or places it on the floor nearby; however, the illumination 
afforded by the lamp is inadequate, and the shadows of other objects sometimes 
cause accidonts. Many of the lamps are at least 20 years old, and, because of 
the shortage of lamps and repair parts, the efficiency of the mon in many 
mines was reduccd. The mining law rcoquires that the number of lamps provided 
be 5 percent greater than the number of underground omployces, but at several 
mines visited there were fower lamps than undcrground workmen, many of whom 
attompted to work by double-shifting lamps that wore not fully charged. 


Chock-in and Check-out Systom 


Each lamp is numberod, and cach person who goes underground is required 
to prosent an identification check before he can obtain a lamp. Those chocks 
are kept in tho lamp house until the person returns to the surface. Thus, an 
accurate record of the men in tho mine is kept; however, minors do not carry 
positive mcans of identification om their persons. 


Protective Clothing 


About 95 percent of the underground employees wore protective caps of 
thick leather, but virtually none wore safety shoes, because such shoes were 
not available. As a matter of fact, work clothes of all kinds were scarce, 
end many workmen qm duty underground were naked except for shoes and caps. 
Knee pads for workmen in thin coal beds and buttock leathers for men in steep 
places also were scarce. A buttock leather (asch leder), incidentally, is. 
Similar to a blacksmith's apron without a bib and is worm by men who perform 
most of their work from a sitting position. 


Smoking 


Smoking in any German coal mine is forbidden, and the underground employees 
are searched at frequant but irregular periods for smokers' articles and light- 
ing devices. Evidence of smoking was not obsorved in any of the mines visited. 


+ 


Hous ekceping 

Generally, the housekeeping underground was excelljt alomg the main 
passageways. Underground structures were free of- paper and other waste 
materials. Mine supplies were stored so that they would not fall or obstruct 
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the walkways, which were reasonably free of md and debris. On the other hand, 
travel through many of the working places, particularly the flat ones, was 
difficult and in some inetances dangerous. Extra conveyor pans, posts, and 
loose coal and slate were piled om the mine floor in the restricted traveling 
space, and the overhead compressed-air lines ond hose for the pneumatic picks 
were suspended carclessly from the rocf. Toilet facilities were provided for 
every active working face along main travelways and near underground shops and 
shaft landings. 


GENERAL SAFETY CONDITIONS - 


_ Mine Inspectorate — 


The Mino Inspectorate consists of a chief of tho departmont, throo assist- 
ants who serve es division chicfs, 21 district inspectors, and tho necessary 
office personnel. The chicf, his assistants, and tho district inspectors are 
technically trained men who havo served special appronticcships to fit thom for 
thoir positions. Those mon aro invested with considcrable euthority and, in 
addition to their euthority over mattors pertaining to safoty, thoy also con- 
_trol the mothods of mining, plenning, timboring, ventilation, dust control, 

' drainage, transportation, and tho typos and kinds of cquipment usod. Docisions 
of inspectors in mettors pertaining to safoty, production, end equipmont have 
the effect of lew; howover, the docision of an inspector can be appealed to 

tho Chie? of the Mino Inspectorate, whoso dccision 1s final, Tho inspcctors 
known to the authors were well-qualified as to exporionce and training and 
commnded the respect of both management and labor. A division chief or one 

of the district inspectors accompanied each of the euthors on most of the 
underground inspections. 


As a rule, the German mine inspectars do not devote the attention to 

_ minor hazards that a company, State, or Federal inspector does in the United 
States. The German inspector is interested primarily in disaster hazards and 
is an expert in recognizing them; however, when a serious hazard is cbserved, 
he. does not. hesitate to stop all work: until the hezard is removed. The dis- 
trict inspector has the authority, and occasionally exercisea it, to reconmend 
the demotion or removal of an wderground official for failure to comply with 
the mining regulations. 


Supervision 


 . The management and top officials invariably are technically trained men 

_ and well-qualified by training and experience. Most of the higher officials 

- possess master's and doctor's degrees in engineering. Special preparation and 
training aro roquired of the engincers chargod with the responsibility for pro- 
' paring the mining plans, surveys, and maps. Each onginoer and official is 
required to serve an appronticeship beforo assuming a position of responsibility. 
Each mino official and cach cmployce operating mechanical cquipment is required 
to have a ccrtificate of competcncy. Officials aro certified directly by the 
Mino Inspectorato, but othor workmon may be recommendod for ccrtification by 
local mino officials, uncertifi ed men arc permitted to work only as apprentices 
or assistants to cortif tod mon. H@ch porson omployod wndorground is required 
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to serve an apvrenticeship of 2 to 4 years before being certified as an 
experienced miner. 


The number of men supervised by each foreman is not wniform A foreman © 
in charge of a rock heading may supervise the work of only 8 or 10 men, wheroas 
the foreman in charge of a long fece may supervise 200 men, On long faces, 
howover, the foreman usually sclects some of the more capablo workmon to act 
as overscers of less oxpcricncod mon. Disciplino at sevcoral minos was poor 
because it was allogod that the suporvisors fcarcd being chargod with having ~ 
been mombers of the Nazi party. If such a charge could bo proved, the coal 
company was rcequircd to discharge tho accused perso, who in all probability 
then would bc prosccuted by the occupation authoritios. Gonorally, howover, 
the rclationship botwoon managumont and labor was good, 


In addition to tho proshift examinations by firo’ bosscs, thc working places 
aro visited at loast onco oach shift. by other officials. Although these ae 
officials have cmplo time to inspoct the pleccs carcfully, the examinations 
frequently are made in a perfimctory manner; the roof is not examined care- 
fully, and tests for gas are seldom made. Initials and date marks are made 
only by fire bosses, who write these on boards installed for this purpose and 
spaced at irregular intervals along the faces. Permanent records of inspec-: 
tion are kept on the surface. 


Safety Organization and Promotion 


Each large company and many of the smaller omes employ safety engineers. 
They are given full authority to take any action necessary to correct a hazard, 
and most of them take immediate action’ whon a hazard is observed. 


Committees of miners whose sole purpose is the furtherance of safety are 
not general in the Ruhr district. However, any hazard seen by a workman may 
be considered a grievance to be handlcd by the grievance committee. This 
committee docs not make periodic safoty inspections of the mino. 


Joint safety mee +ings of workmen and officials are not held, but sefoty 
probloms are discussed during meetings of officials and members of. thoe.. | >. 8 
grievance committcces. Safety bulletins and pictures aro posted at conspicuous 
placcs in the cmclosure at some minos. Special safety rulcs are adopted at | 
only a fow mines; the mining laws are used as a guide by most officials and 
men. Now mon are required to work with exporionced men until thoy become 
familior with the laws and with the hazards incident to their Eee 
occupations. 


Accidcnt Statistics 


All accidents involving injury to workmen are reported, regardless of 
whether tho victims lose time from work; however, a lost-time accident is one 
in which the victim is absent from work for more than 3 days. An accident is 
classifiod as serious when the victim is incapacitated moro than 8 wooks, and 
all fatal and sorious accidents aro investigatod by officials of tho Mino 
Inspectoreto. 
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Dosultory campaigns to reduce tho numbor of accidents had been made by 
individual companics, but concorted offorts wore not bogun until 1924. The 
results of these efforts becamo apparcnt immodiatcly, and the trend in the 
frequency of accidents of ail kinds was downward until 1937. About that time, 
war clouds began to gather over Europe and the number of mine accidents 
increased steadily until the last stages of World War II. During the period 
immediately Poll.owing the war there was no organized effort to prevent acci- 
dents to mine workmen. Furthermore, because of the shortage of experienced 
miners, many untrained men were employed in the mines; because of the food 
shortage and the lack of stabilized curroancy, the miners wore undernourished. 
Owing to the fear of boing accused of boing former Nazis, the underground 
officials mado little cffort to mintain discipline; consoquently the number 
of accidents soared to unprocedcnted hcights. Tho data in tablos l, 2, and 
3, and figure 45 wore furnishod by officials of coal companics and the Mine 
Inspectorato. The more dotailod records wore destroyod during the wer. Theso 
data include accident records at one mine during 1947 and at two mines during 
the first 6 months of 1948 but are not necessarily typical of all mines in 
the Ruhr district. It should be emphasized that food was scarce during this 
period, and most of the miners were undernourished. ee: 


TABLE 1 
Mine No. l 


Accidents | Anvolyig loss 


| ‘Per 10,000 
Month i? pround!Surface|! Total | Underground |SurfaceiTotal! Shifts 


Shifts worked Sra first 


Jan, e@eeeeece 15,76 on 7,803 | 19.09 
Felis: ic6eeer 15,540 7,346 15.29 
MAES sieves 16, »352 7,863 4, 27.67 
BOs Veswews 16, , 127 560 | 21.87 
MAY cccccccce 14, 394 7,540 , 20.86 
JUNC sccvccee ae! 261 8 86 . ; r 1 - 42. 
Totalesscves | 95,435 | 47,800 (145,235) 20,11 
Mine No. o1/ . ) 
Jan, eeeveee 16, 002 , 53 3.59 
Ped. oasceedy 117175776 13,700 77.62 
MAT. seeeeee | 19, 063 14,169 10.49 
Apr. eeeeeee 17,264 15, 060 13.93 
MAYesccccees | 16,051 15,246 14.34 
JUNGscccvees 19 4.02 14 896 1 le 


Totals. secié att 358 1 set igs. che] eo ak pa . 
1/ Includes large cokery and EET ONST plant. 7 


3491 | - 4O - 


OS , | Original from 
Digitized by , f 7 
- : Gor gle THE OHIO STATE UNIVERSITY 


FATAL ACCIDENTS 


ALL ACCIDENTS 


1926 1928 1930 1932 1934 1936 1938 1940 1942 -1944 1946 


Figure 45. - Mine-accident trends, 1926-1946. This chart indicates graphically the 
trend of accidents in and about all mines in the Ruhr district of western 
Germany. Beginning with the campaign to reduce accidents in |924, the 
trends were downward until 1937, when the clouds of World War ||! began 
to collect over Europe. 
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- Well-maintained mine rescue station. 


Figure 46. 


Figure 47. - Training shop for apprentice miners. 
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First Aid and Mine Rescue 


Many of the miners and all officials are trained in first aid, and surface 
first-aid stations are maintained at virtually every mine. Many of them are 
staffed with doctors and nurses, and others are staffed with well-trained 
attendants 24 hours a day. At some mines, very little first-aid equipment, 
except strotchers, is stored underground; it is kept in a first-aid room on 
the surface. Most of the first-aid station attendants are so well trained 
that they are capable of treating all injuries, except those requiring surgery 
or special prescriptions. Virtually every coal company maintains an ambulance 

in connection with its surface first-aid station. 


Somc of the bost-oquipped mine rescue stations in the world are in the 
Ruhr district. <A typical oxample ie at the General Blumenthal mine near 
Recklinghausen, in Wostphalia, where 26 scts of sclf-contained broathing 
apparatus aro maintained in condition for immediate use. At loast one trainod 
attcndent is alwaye on duty at tho station, and. 45 mon at tho mino are trainod 
in mine rcacuc work. All other equipment necossary for rcscue work, including 
pulmotor and battery-oporatod tolephones, is available; and an airtight room 
with galleries and equipmont for training men in e gas-filled atmosphere is 
maintainod, Many othcr company-owned minc rescue stations in the Ruhr district 
Were cqually up-to-date; a well-maintained mine rescue station is shown in 
figure 46, 


EDUCATION AND CONDITIONS OF EMPLOYMENT 
Training of Young Miners | 


Most of thc ccal companies support and conduct training schools for young 
miners. Boys who wish to become miners can enroll in these schools at the age 
of 14 yoars. They work in special shops (fig. 47) and as holpers at every 
surface occupation for 2 yoars and combine such manual training with about 
half-timo training in class rooms. Upon complction of training on the surface, 
tho boys aru employed underground, cithor in groups in spocially propared 
sections or singly as assistants to soloctod cxpcerionced workmen for 2 years 
more. The underground training poriod also includes part-time classrocm work, 
The boys work at overy occupation until thoy become familiar with it and the 
hazards incident thercto. Upon completion of surface and underground training, 
the boys are rcquired to take oxaminations, and if succcssful they ere given 
cortificates of proficiency as apprentice mincrs, after which thoy are required 
to work underground as apprentices for at least 1 year before boing granted | 
certificates as full-fledgod miners. Thoso who complete tho training-school 
coursos before obtaining miners’ certificates recolve about 5 percent moro pay 
than othors performing the samo kind of work, Tho boys in training aro paid 
@ nominal sum for thoir offorts and enjoy many of the privileges of miners. 
For exemple, they are mombers of the trade union, are given tho special ration 
points that are issucd only to miners, and aro entitled to the hot meals givon 
only to persons connected with the coal-mining industry. Some coal companics 
had as many as 400 boys in various stagos of training, and.statistics proved 
thet minors who completod this training wore more efficient and less likely to 
suffer injurics whilo at. work. 
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Status of a Coal Miner in Germany 


Generally, a coal miner is looked up to throughout western Germany, His 
rate of pay is higher than that of the average workman in other industries, 
and he is given privileges not enjoyed by other workmen. For instance, he was 
allowed ration points for 1,500 calories of food when other Germans were allowed 
only 900 calories, and he was given ration points for other articles that ware 
sold only to coal miners. His rate of pay was about $4 a day when other 
laborers could carn only about $3. Prior to 1890, e@ coal miner was considered 
such an extraordinary person that he was permitted to bear arms, a privilege _ 
not accorded other citizens. During the first and second World Wars, the skill, 
versatility, and initiative of coal miners wero recognized and so highly regarded 
by the military authorities that serious Saad lad shortages poecnce! in the © 
coal mines. 


Except for the ee pactene: the miner's status is asbatie the 
result of his own attitude. He mows that his work demends skill and initia- 
tive, he knows that tho products of his skill are vital to the economy of his 
country, and he never overlooks an opportunity to impart this knowledge to | 
others. Moroover, the leaders in the coal-mining industry - tho mine operators, 
mining engineers, and teachers in coal-mining ehools - aro constantly extolling 
tho advantages of being a coal miner in order to attract young men to the pro- 
fossion. 


Employmont of ag 5 or Disabled Minors a 


A common practice of coal companies in the Ruhr district is to establish 
workshops for omployecs who, because of old sge or physical disability, arc no 
longer able to do hard work. Such men are trained to make toys, repair leather 
shoes, make wooden shoes, and paint small objects. The workshops are well- 
equippod and well-maintainod; the workmon receive the same pay that ablo-bodicd 
mon doing comparable work roceive, and they enjoy.all the privileges of full- 
time miners. At one of tho mines visited, twelve of theso mon Were cngaged in 
making Easter toys for children, and thoy had mdo cnough to fill threo large 
storerooms. Each man scomed to be proud of his skill, and none appeared 
conscious of his physical. hendicap. A few companies, howevor, employod disablod 
or aged men ebout the various surface opcrations, with the result that aftor 
several yoars all tho surface positions were filed by Such omploy eds and the 
work was not dono Nett tetontly. | | 


Ingurenco ‘and Hospitalization 


Fach miner and Sach ‘nicibes: of his family is entitled to medical and 
hospital services, for which a nominal sum is deducted monthly from the pay of 
the employee. The choice of a doctor or hospital, however, rests with the — 
individual. Another deduction from his pay is for social insurance, including 
payments for a pension or retirement allowance efter he is no longer able to 
work. 


Virtually every mine is snes Soop. ibaa of the hoapigaia: were 
damaged severely during the war, and most of them were overcrowded when visited 
by the authors; however, sialic injured persons usually are given prompt 
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and effective attention. A hospital was established by the owners of the 
Emscher-Lippe mine neer Datteln for children of miners up to the age of 12 
years, and about 60 children were patients when the hospital was visited. The 
hospital was nonsectarian, operated on. a nonprofit basis, and more than 1,000 
children were treated during the 2 ycars prior to the visit. It was clean, 
airy, end well-arrangod but almost antirely lacking in medical supplies. The 
hospital staff consisted of 2 physicians, 14 nurses, and on nurses' aides. 


EFFICIENCY .AND ‘OF AEN . 
Efficienc of Gasca Min yeton 


Somotimos statistical companigona aro aaae of the relative officiency of 
Amorican and Gcrman coal mincrs and the oe eee eee 


statistics alono arc considered, tho rocord. in tho Und tod States is outstanding. 
Howcvor, the groat difforence in average. mining conditions and the nocessity in 
Gcrmany for regulating surfaco subsidence should be amenaloe whon comparisons 
aro maces . 


The ‘avorage dopth of ‘ shafte in Germany ‘46. at.loast four times that in 
Amorica; noarly half the total production in Germany is-from coal bdcds that 
ero incltinod more than 25 dogrecs, . and at least one-fourth is from inclina- 
tions greater than 35 degrocs. Many German coal minos aro operated under 
citios, rivors, railroads, and highways, whoro subsidence mst be regulated 
strictly in ordor to preverit ‘excessivo damage to surfaco installations, The 
mining laws prohibit the use of cxplosivos and cloctric equipment in most faco 
regions; therefore, Compr cea cisely oquipmont is in gonoral uso. 


In view of tho forogoing, it is not surprising that the number of non- 
productive workmen ("company mon") in a Gorman coal mino is mch highor than 
tho numbor in a ae aa a American: mino. 


Cost of Exoduotion: 


Tablo 4 shows tho breakdown of 1947 ‘costs ‘a a are that eepineed & total 
of 469,332 tons of coal during that yoar. The costs were obtained during a 
period when tho ceiling price of coal was $8.33 por ton, indicating a loss of 
$1 por ton. Tho costs at this mirie Wore probably typical, but it should be 
remombered that they wero obtained during a period of extreme unrost. 
Exporionced miners wore scarce, tho rate of absentecism was’ high, mon were 
undornourishod, and virtually all the equipment was in need of repair. 
Furthermore, the actual valuo of .the Reichsmark was. oxtremoly uncertain, so 
that the porcentages of total expendituros. probably. will provide: tho more 
accurate basis for comparative purposos. 
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“TABLE, be -. Costs at a. Typical N Mino 2 During 1947. 
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